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(54) Photothermographlc or thermographic material 



(57) An image- recording material which has at least 
on one surface side of a support a thermosensitive re- 
cording element containing a scaly organic acid silver 
salt, a reducing agent for a silver ion, and a binder, or a 
photosensitive recording element containing a scaly or- 



ganic acid silver salt, a reducing agent for a silver ion, 
photosensitive silver halide, and a binder, wherein the 
NH 4 * content of all the layers on the surface side of the 
support which contains the therm ©sensitive recording 
element is from 0.06 to 3.4 mmol as the coating amount 
par m 2 of the support. 
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Description 

HELD OF THE INVENTION 

5 10001] The present invention relates to an image-wording material, in particular, to a ptotothermographic or ther- 
mographic material excellent in silver tone. 

BACKGROUND OF THE INVENTION 

xo f00021 A photothermographic or typographic material has been proposed for long and described, for exampb. in 
US p jtontr - 1 ^ *- « *™ ™ n xri.ctArhnar. Thermally Processed Silver System, Imaging Processes and 
MM? 'compiled by Sturge. V. Walworth, A. Shepp, 3th Ed., Neblette, p. 279 (1 989). A ph^miog^^nd 
generally has a photosensitive layer comprising a catalytically active amount of photocatalyst (e g srfver hal.de , a 
reducing agent, a reducfole silver salt (e.g.. organic silver salt), and a toning agent which controls the tone o ^silver 

is according to necessity dispersed in a binder matrix. A photothermograph.c malenal forms a stiver .mage of black color 
by heatir* at high temperature (e.g., 8G°C or more) after image exposure to cause an oxidat.cn redu^n ^on 
between silver halide or a reducible silver salt (functioning as an oxidizing agent) w,th a reducing **"L The oxdat on 
reduction reaction is accelerated by the catalytic action ol the latent image of the silver hahde generated by exposure. 
Therefore, the silver image of black color is formed in the exposure region. 

20 roOOS] Aphotothermcgraphicmateriatisge™ 

The storage stability of a coaled bulk product during that time is not good and the improvement of the storage stability 
is desired. Further, it is desired that the tint of a silver image is not varied by the photothermographlc temperature. 

SUMMARY OF THE INVENTION 

25 [0004] An object of the present invention ie to improve the storage stability of a coated bulk product and silver tone 
in a (photo)therrnographic material, in particular, a photo thermographic material. 
I00Q5J The above object of the present invention has been achieved by the following means. 

50 rt j An image-recording material which has at least on one surface side of a support a therm osensitive recording 

element containing a scary organic acid silver salt a reducing agent fora silver ion. and a binder, ora photosensitive 
recording element containing a scaly organic acid silver salt, a reducing agent for a silver ion, photosensitive silver 
halide, and a binder, wherein the NH 4 * content of all the layers on the surface side of the support which has the 
thermosensitive or photosensitive recording element is from 0.06 to 3.4 mmol as the coating amount per m* of the 

33 (2) P The material as described In the above hem (1), wherein the NH 4 * content is from 0.55 to 2.8 mmol as the 

coating amount per m a of the support. 

(3) The material as described in the above item (1) or (2), wherein the alkali metal ion content of all the layers <in 
the surface side of the support which has the thermosensrtive or photosensitive recording element is from 0.05 to 

<«> 3.6 mmoi as the coating amount per m 2 of the support. 

(4) The material as described in the above item (3), wherein the alkali metal ion content js from 0.59 to 3.0 mmol 
as the coating amount per m 2 of the support. 

(5) The material as described in any of the above item (3) or (4), wherein the alkali metal ion is LP, Na or K 

(6) The material as described En any of the above Hems (3) to (5). wherein the ratio of the concents of the alkali 
45 ■ metal ion and NhL 1 *. i.e., (NH 4 *)/(a(kaB metal ion), is from Q.01 to 30 in molar ratio. 

(7) The material as described in any of the above items (3) to (5), wherein the ratio of (NH 4 -)/(alkal. metal ion) is 

(8) ^material as described in any of the above items (3) to (5), wherein the ratio of (N rV)/<alkali metal ion) is 

from 0.5 to 5. . . . 

50 (9) The material as described in any of the above items (1) to (8). wherein the layer containing a scaly organic 

acid silver salt further contains a phthalic acid compound represented by formula (I)* 
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represents a valency of M> an / W r>en M L^Tnte fr^l™ . ^ ^ " at ° m ° r 3 Coumsr ton; ^ k 
resams a hydrogen Lm andTa^ n-rr™^ S r" TT^ ' ' ^"^ *" U ^ 

(10) Th. material as described in «h e KS^fSl^ 4 W*nt a hydrogen atom, 
alkali metal ion, an alkaline earth metal ion ™l,m^ l ) re P resems ammonium ion, an 
having reverse charg! Tor a metal C«S " ^ " " ^ °*«*> 

(11) The material as described in any of the above items (1) to f10) wh«™(n .h* „;i u u 

organic acid silver salt is 92 mol% or more. wherern the silver behenate contentofthe 

(12) The material as described in any of the above items M Uo m i ™h=,«,.« i 

acid silver salt i. formed by coating { cufoaZZtaZZ . layer containing the scaly organic 

by water, and then drying/and the 4^ binir thf s it ^ °' m ™ * ^ Solvem is 

(13) Th9materialasdes=rbsdinanyo<theaboveitem6(tttof12] wheminfh^™,. -. 

recording element. 1 ' 1 whe remthe malenal contains a photosensitive 

(1 4) The material as described in the above item ml «rh=r*;» .v.- _ . • ■ ^ 

includlngthe photosensitive mx^Z2~? ,1 h " *° or constitutional layers 

■ BRIEF DESC RIPTION OF THE DRAWINGS 

Sm fo^ t SEZZZZZ** V ' eW Sh ° Win9 °" e ° f 3 ««""■« p.a«e heater ■ 

KforL'tC^^ 

Key to the Svmbofe 
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[0006] 

1 8 : Heal developing u nit 
120: Plate heater 
122: Pressing roller 
130; Driving roller 



DETAILED DFSrR.PTiQN QFTHF INWhmrM 

* S5 ™ 9 tiTk invention ^ be described * dstaii 

of ailthe layers on the surface side oull s^^ « 5 -"tains N V in total 

the coating amount per of the support, or^^^^iS^i^ Com P onents of OM to 3.4 mmol as 
of th. support which contains the -C5£^^ 05 J ™ ' ° f f the ^ on *• 

* support. By using such a scarv oroani^ b 7h~p ... ' T_ __ . . ? " 171,1101 as ths coat|rt 9 a ™«"t Per m 2 of the 
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silver salt is used, not only the storage stability towers but also the silver tons is deteriorated On the «her hand Iff Ihe 
amounts of Nri/oran alLi metel ionare less than the above range, neitherthe^ertone , „ .rnprove nor hestorage 
Ability is sufficient While when the amounts of NH 4 * or an alkali metal ion are largerthan the above range, the storage 

5 SS'ff SeT^'is also preferred to contain both NfV and an alkali metal ionfor obtaining preferred sifvertone and 
storage stability, and the ratio of (NH«*)/(alkali metal ion) is from 0.1 to 20. , . 
r0012] Li*. Na*, or R* is preferred as the alkali metal ion for use in the present invention 

0013 in the present invention. NH<- and an alkali metal ion may be added as an alkal. solution such as NH 4 OH. 
alkali hydroxide metal ion (e.g., LiOH. NaOH, KOH) or they may be added in the form of a sell formed wrth an acrt. 
»o alternatively they may be added as a salt formed with other photographically useful substances. 

{00141 These compounds are added to the coating solution ol the layer coated on the same surface aid. , of the 
support as the layer containing an organic acid silver. When they are added as an alkal. solution, a 5 olut,on of from 
0. 1 1 to 40% by weight is preferably used, and when added in the form of a salt any of a solution, a powder and a sohd 

fine panicle dispersion may be used. «. ^ 

r5 [0015] The addition amount of N*V * 0.06 to 3.4 mmol/ m* preferably from 0.55 to 2.8 mmcl/rn^ and the 
addition amount of an alkali metal ion is from 0.05 to 3.6 mmol/m* preferably from 0.59 to 3.0 mniol/^ They may be 
used NHr alone or an alkali metal ion alone but they are preferably used in combination, and the add-on amount in 
this case is from 0.11 to 7.0 mmol/mS preferably from 1-14 to 6.4 rnmol/ m* The ratio of (NH 4 -)/(alkal, metal ron) in 
this case is from 0.01 to 30, preferably from 0.1 to 20, and more preferably from 0.5 to 5. 
20 [0016] NrV and an alkali metal ion may be added to any of an organic acid eih/er-oontaining layer, a photosensitive 
layer, an interiayer, or a protective layer, and they may be added to two or more layers. 

[0017] It is also preferred that they are added to a photosensitive layer by being added to the mam binder of a 
photosensitive layer, which will be described later, or added as a dicarboxylic acid sail used as a tone, adjuster, which 
will be also described later. 

25 [QOlfl] The layercorrtaining an organic acid silver salt (an image-recording layer) of the phototnermographic material 
according to the present invention can be formed by warer system coating with an environment-friendly coating solution 
in which 30% by weight or more of the solvent is occupied by water, and it is preferred to use a polymer hav.ng an 
equilibrium moisture content at 26«C 60% RH of 2%by weig ht or less, which is preferred for obtaining good photographic 
performances as the main binder of this layer The phoiother mo graphic material according to the present invent.on 

so preferably has a photosensitive layer containing photosensitive silver halide provided on th Q same surface side of the 
support as the layer containing an organic acid sih/er salt. It is particularly preferred for the organic acid silver salt- 
containing layer to contain photosensitive silver halide. It is also preferred from the viewpoint of the production to use 
a hydrophiiic binder as the main binder of the constituting layers such as interlayer and the protective layer which are 
provided on the same surface side as the organic acid silver salt-containing layer (preferably the photosensitive layer) 

s6 and the organic acid silver salt-containing layer is coated si multaneou sly with these layers. . 

IQQ1S] Photo-insensitive organic acid sitver sahs for use in the present invention are scaly and they are preferably 
contained in a photosensitive layer or a photo-insensitive layer. Organic acids for forming silver salts are preferably 
long chain fatty acids preferably having from 10 to 30 carbon atoms, and more preferably from 15 to 25 carbon atoms. 
Organic silver salt complexes may also be used. The ligands of complexes preferably have the total stably constant 

40 against silver ions of from 4.0 to 1 0.0. Organic silver salts are described in Research Disclosure, No. 1 7029 and fold,. 

NQ.299S3. . , , . . ., 

(0020] Examples of organic silver salts include silver salts of fatty acids (e.g., gallic acid, oxalic acid, behemc acid, 
stearic acid, palmitic acid, lauric acid), siive r salts of carboxyalkyllhioureas (e.g., 1-(3^arboxypropyl)thiourBa, v(3-car- 
boxypropyl)-3,3-dimethylthiourea), silver complexes of the polymerization reaction products of aldehydes (e.g.. for- 

4S maldehyde, acetaldehyde, butyraldehyde) with hydroxysubstituted aromatic carboxyiic acids, silver salts of aromatic 
carboxylic acids (e.g . salicylic acid, benzoic acid, 3.5-dlhydroxybenzoic acid, 5,5-lhiodisalicyhe acid), silver salts or 
silver complexes of thioenes (e.g., 3-(2-oarboxyethyl)-4-hydroxymethyi-4-thia2olin^2-thioene f S-carboxymatayW-thi- 
azoiine-2-thioene), silver sate or silver complexes of nitrogen acids (e.g., imidazole, pyrazoie, urazol, 1 .2,4-tnazole, 
1 H-tetrazole, 3-amino-5-benzyithio-1 ,2,4-lriazole, benzotriazole), silver salts of saccharin, silver sail of 5-chlorosaltey- 

50 laldoxime, and sih/er salts of mereaptides. 

[0021] in the present invention, scaly organic acid silver salts are selected from among these compounds. It is pre- 
ferred to use scaly organic acid silver salts alone as organic silver salts, but the above organic silver sails may also 
be used in combination wrth organic acid silver salts if the amount is within the range of 30 wt% or lass of the entire 
amount. Fatty acid silver is preferred as an organic acid silver sail, in particular, organic acid silver salts containing 92 

55 mol% or more of sih/er bahenate are preferred, and silver behenate is most preferred. Organic acid silver salts are 
preferably used in an amount of from 0.05 to 3 g/mS more preferably from 0.3 to 2 g/m 2 , as a silver amount. 
[0022] Afi sca| y organic acid silver salts are used in the present invention, "scaly" is judged as follows: An organic 
acid silver salt is observed with an electron microscope, the shape of the organic acid silver salt particle is approximated 



TO. 9287 P. 33/84 



EP 1 014 178 A1 



a? 



25 



50 



preferably 30 > x (average) „ 2 ' „ , * ' "■9«*d as scaly particles, preferably 30 > x , avera „, , . ( f? rass >' 

mmmmm 

solution contamng a water-soluble silver sai, i s ^!l , P rafe «*!>' from 5°C to 30=C When the 
taming an organic acid alkali metal -alt hfl ^ d smu, ^°^ with the aqueous tertiary Jn£C r „ 9 " 5 



' as is described later. 
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[0031] The concentration of the organic acid alkali metal salt in the aqueous tertiary alcohol solution containing an 
organic acid alkali metal salt for use in the present invention is from 7 to 50 wt%, preferably from 7 to 45 wt%, and 
more preferably from 1 0 to 40 wt%, by weight ratio. 

[0032] The temperature of the aqueous tertiary alcohol solution containing an organic acid alkali metal salt added 
to the reaction vessel is preferably from SO to 9Q°C, more preferably from 60 to 65°C, and most preferably From 65 to 
85°C t for the purpose of maintaining the necessary temperature to prevent phenomena such as crystaflizaiion and 
solidification of the organic acid alkali metal salt. The temperature is preferably controlled at a certain temperature 
selected from the above range throughout the reaction. 

[0033] The organic acid silver salt according to the present invention is produced by i) the method in which the total 
amount of the aqueous solution containing a water-soluble silver salt is added to the reaction vessel in advance and 
then the aqueous tertiary alcohol solution containing an organic acid alkali metal salt is added thereto (a single addition 
method), or ii) the method in which the aqueous solution containing a water-soluble silver sail and the aqueous tertiary 
alcohol solution containing an organic acid alkali metal salt are added simultaneously at least for some period of time 
(a simultaneous addition method), Tjie latter simultaneous addition method is preferably used in the present invention 
for controlling the average particle size of the organic acid silver salt and making the particle size distribution narrow. 
In such a case, preferably 30 vol% or more, more preferably from SO to 75 vo(%, of the total addition amount is added 
simultaneously. When either one is added beforehand, the aqueous solution containing a water-soluble silver salt is 
preferably added first. 

[0034] In any case, the temperature of the solution in the reaction vessel (the aqueous solution containing a water- 
soluble silver salt added in advance, or when the aqueous solution containing a water-solubie silver salt is not added 
precedency, the solvent previously added in the reaction vessel) is preferably from 5°C to 75°C, more preferably from 
5*C to 60 D C, and most preferably from 10 B C to 5Q°C. The temperature is preferably controlled at a certain temperature 
selected from the above range throughout the reaction, but it is also preferred to control the temperature in some 
patterns within the above range. 

[0035] in the present invention, the temperature difference between the aqueous tertiary aicohof solution containing 
an organic acid alkali metal salt and the solution in the reaction vessel is preferably from 20°C to 85°C, more preferably 
from 30 6 C to 30"C In this case, it is preferred that the temperature of the aqueous tertiary alcohol solution containing 
an organic acid alkali metal salt is higher than that of the solution in the reaction vessel. 

[0035] Thus, the rate of crystallite-like precipitation of the aqueous tertiary alcohol solution containing an organic 
acid alkali metal salt of high temperature as a result of sudden quenching in the reaction vessel and the rate of coming 
into an organic acid silver salt by the reaction with the water-soluble silver salt are preferably controlled. As a result, 
the crystal shape and the crystal size of the organic acid silver salt and the crystal size distribution can be preferably 
controlled. At the same time, the characteristics of the photothermographic material, in particular, the photothermo- 
graphic photosensitive materia!, can be further improved. 

[0037] A solvent may be put in a reaction vessel in advance, e.g.. water is preferably used as a solvent previously 
added and a mixed solvent of a tertiary alcohol with water is also preferably used. 

[0038] An dispersing aid which is soluble in an aqueous medium can be added to the aqueoustertiary alcohol solution 
containing an organic acid alkali metal and the aqueous solution containing a water-soluble silver salt according to the 
present invention, or the reaction solution. Any compound can be used as the dispersing aid so long as it can disperse 
the organic acid silver salt formed, Specific examples correspond to the dispersing aids of organic acid siiver salts 
described later. 

[0039] In the preparing method of the organic acid silver salt according to the present invention, it is preferred to 
perform desalting/dehydrating process after silver salt formation. Methods of desalting/dehydrating are not particularly 
restricted and well-known conventional means can be utilized. For example, well-known filtration methods such as 
centrifugal filtration, suction filtration, ultrafiltration, and washing of floe formed by agglomeration can be preferably 
used. The removal of a supernatant by centrifugal separation precipitation is also preferably used. Des&ftingjtfehydrat- 
mg may be performed only one time or may be repeated a plurality of times. Addition and removal of water may be 
performed continuously or separately. Desalting/dehydrating is performed until the conductivity of the dehydrated water 
finally reaches preferably 300 u.S/cm or less, more preferably 100 u.S/crp or less T and most preferably 60 uS/cm or 
less. The lower limit of the conductivity in this case is not particularly limited but is generally about 5 jiS/cm. 
[0040] Further, for improving the coating surface condition of a photothermographic material, in particular, a photo- 
thermographic photosensitive material, it is preferred to prepare a water dispersion of art organic acid siiver salt, convert 
the obtained dispersion to high pressure and high flow rate, and redtsperse by pressure drop to obtain a fine water 
dispersion. The dispersion medium at this time is preferably water alone, but an organic solvent may be contained if 
the amount is 20 wt% or less, 

[0041 J An organic acid silver salt can be mechanically finely dispersed in the presence of a dispersing aid using well- 
known dispersing means (e.g., a high speed mixer, a homogenizer, a high speed impacting mill, a banbury mixer, a 
homomixer, a kneader, a ball mill, a vfcrating ball mill, a planetary ball mill, an attritor, a sand mill, a beads mill, a eolbid 
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roo^i Pn,lu/ 7 uu "™' a ™ a rtl 9* speed stcme mill)- 
used ,n ,hs present invention. After the »ater J an Zn c Icid 2* d ' SP9rBi ° n ^ a dls P* rea " ! «■ 

the water dispersion Tne PhJ^^^^T* 3 phot0se " 5it ^ **r «* in 

10 ^1 mol%0fteEspermofofths organic acid X^n^^^ 

salt is not performed positively. ' the so ' utl0n ' wh9re *• addition of a photosensitive silver 

to 403, Shinoyama Publishing Co Ltd S^\^^ ^S ^~~ ll3!! ^ S!Ki TechniaU9s ° f Di 3 — pp 357 
« 185. eomphd by the Tokai L^ffffiffigB^^ ^ 
59-49632,0.8. Patent 4,533^54. JP .A^ 37 !« JP A?2?Zf P«^d °y Maki Sta^lS*),. J™ 

.ng method acceding to the prSsem InJ^V^JS^^^^- JM-1-84S33. 9tc . ^ „4p er t 
organs acd si , vsrsalt „ fed w pipjng b ^ ^^*^^»n W Mi M e 8 Mahh B-h i an 

narrowgapathighp^ura anda high tar rata Jd (bS Z W? *£? "J**""* P«« trough a 
£m h ( gh pressure to atmospheric pressure As f££j££? f !, grated when ,he dispersed i e released 
« ^-^ereinadispersoid^ 

the oversold fe impingad agajn6t fhe wTCu^^f^^^ " W TV? 3 narr ™ W «■ ^ndrical plane, 
by that ,mpact force. The applied pressure ia h E f^™' 5 ^ 10 " anddis P ere «" are effected 

from several meters to 30 meters/second, and JZZTZ^T ^ 1°° to 600 « «°* «* is 

such a, to previds sawt00(h bfad8s g ' zo n Tfo^«^ h ^'f d 10 h9i9h,6n a dis " a,siQn eff ^n C y. 

r* From the viewpoint of the photographic cha^erS 2 numberof times of process- 
to 600 m/second. more preferaii, «,£ 300 to 600^/ s S1r^If de f *' ^ f '° W rme is N*** <™ 200 
from 900 to 3,000 kg/cm*, more preferably from "sw^rEi w d f :r a,pressure « P"—™ drop is pr^erabiy 
can be selected according to necessity ana 7 ~ from ? J£? The / 1umb9f of «™« * dispersion pressing 

t 9 m P e ra t ure of a water dispersion solution high l^TT^^ Jr^'' 1 chara « 9r ^ to maimain the 
. Part.de Slze ls , iabte to f 8 „ ? pressure - • nd wflen *e temperature exceeds 90>C the 

toincludeacooling process in stepsp forltjet ™ 

steps, to thereby maintain the tempe^ure oMhT^ „ h '9 n P r ^" inflow rate, after pressure drop. orinbo* 
to^QandpartfeularfypraferabS^ 

h.gh pressure dispersion of from 1 ,500 to 3 000 ka crn^ A ^1 ! ! 5uchaco »^9 process during 

% tnpie pipe using a ^ mu ^ b X "eat e ^-h! Ca " be , a * ,,rari, >' S8,ect ^ ton. e.g . a doub,e 

re qu,red heat exchange amount. ^ C ^ta^ B S^SS' r, ^ * **? 9XChan9er " aeaordi "S to S 
•tamttw. thickness and material of the pipe S J? eXChange effiei9nc y- 11 is *~y to select appLriate 
a=ooler,we, ( wa l ero, 2 0=C.chi,led^e^ 

^wing disperses cJK5£y2S ^IS^^L^ ' T - ^ — 3 - 
copolymers, malaic acid copolymers maleic t' polym9,s sudl as P o| yacrylic acid, acrylic acid 

copolymers, semisynthetic l^S^J^T "ff^ ^ ^^vSw «SS S 

mars such as acinic add and r ^^SS^^l" ,a ? a " d f ^ethy, c^lluloae, aniSp? 

pounds disdosed in JP.A-7-350753 well-kn™^? ° SSd *" JP ^ 52 ^S and WO 83/04794 col 

suchaspolyvinyialcohoUoiyv,'^;^^ 

^.celMose.andnatu^Jm^lecuSm^ 



7 



m 9287 P. 36/84 



EP 1 014 178 Al 



fen.), suffohydroxamic^adds (.TS^SESZ^^ ^^ hW * ^^^"WmetW 
n°xaJi n e S (e g..l,23 JetraiX^^^ 

fc acids, combinations of azines with sulfa^mShlno^ **MybunM, reductone. hydrazine, hydroxam- 
bis-fJ-naphthol with a d9 ^ atiVe ' * 

one.chroman, i^dl^JS^J^ ,k k suta *P h «* *pN>nylindane-1.3-di. 

* pane. U-bis (a-Mroxy^S ^.^(^^^^mrthrt^^ 
UV-sensi^Jco^^^ M-.thyiidane^ise-t-buty^^thyDphancf). 

55 E l Pan ' C " lariypfeferredreduci n9agsm is hindered phsnol. 

JJJI The addaon amount of a reducing agent is preferably frem 0 .01 to 5.0 g, m * more preferablv from 0 , t0 3 . Q 

agent for a fen ^^K^^S^ohS^T ''"*«■"«•** la ^>: corrtains . redoing 
« surface side of the support as Z bvl ^f' P compound represented by formula (I) on the same 

cording to the p^^KSS X2J?S^5E2"iPr "* ph «°! hs ™^ «*• - 
sensitive silver halide on the ^Hlrf^Z ^ 3 T ^ osansl " va ™»«* «*ich contains a photo- 
Parties pre(9rabV the aoidSer fat " ^ COnteinin9 ** silver salt " 

P'eferablyaredua'ngagentfoSXert,^ 1 = „ camaning^yer contains a photosensitive silver halide. still more 
« ^-Uinga^^ 

by formula (I), less silver tone difference is generated Stet*i i apMhafic acid compound fepraserrted 

can be obtained by any heat dJ2*ll f 1 I development conditions, as a result good silver tone 

c^aenstic^ 

« used, not only the storage stability lovrere but also th^S,« n J 7> ' " *" ac,CUlar Dr9anic ^ sifversalt 
* suchasaphthalicacid^ohT^ 

the siiver tone is in pariieTr dLS ' "* by f6 ™ ,a « al °" 8 

- Preferredtouseapi^t: ^^^^^^^^^ 



6 



200!$ 83 SB 148=2 !3 



NO. 9287 P. 37/84 



EP 1 014 178 A1 



salt-containing layer is coated simultaneously with these constituting layers. 

[0059] A phthaiic acid compound represented by formula (I) will be described in detail below. 
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Hi 

wherein R* R 3 and R 4 each represents a hydrogen atom or a monovalent substituent; n, and n 2 each represents 

0 or 1 ■ M represents a hydrogen atom or a counter ion, provided that when M represents a hydrogen atom and n, ana 
rv> each represents 0, not all R,, R* R 3 and R 4 represent a hydrogen atom. Examples of monovalent substrtuente 
represented by R n , R 2 , R 3 and R 4 include an alky I group (preferably an alkyl group havingfrom 1 to 20. more preferably 
from 1 to 12 and particularly preferably from 1 to a, carbon atoms, e.g.. methyl, ethyl. n-pwpyl, iscpropyl. n-buiyl. 
isobutyl, ten-butyl n-octyl, n-decyl, n-hexadecyl, cyclop ropyl, cyciopemyl, cyclohexyt), an alkenyl group (preferably an 
alkenyl group having from 2 to 20, more preferably from 2 to 1 2, and particularly preferably from 2 to 8. carbon atoms, 
e g vinyl altyl, 2-butenyI, 3-pentenyI), an alkynyi group (preferably an alkynyl group having from 2 to 20. more pref^ 
erabfy from 2 to 12, and particularly preferably from 2 to 8, carbon atoms, e.g., propargyf, 3-pentynyl), an aryl group 
(preferably an aryl group having from 6 to 30, more preferably from € to 20, and particularly preferably from 6 to 12, 
carbon aloms e g., phenyl, p-methyiphenyl, naphthyl), an amino group (preferably *n amino group having from 0 to 
20, more preferably from 0 to 10, and particularly preferably from 0 to 6. carbon atoms. e.g. r amino, methyiaminc. 
dimethylamina, diethylamino. dibenzylamino), an alkoxyl group (preferably an alkoxyl group having from 1 to 2Q, more 
preferably from 1 to 12, and particularly preferably from 1 to a. carbon atoms, e.g., methoxy, ethoxy,butoxy, benzytoxy), 
an aryloxy group (preferably an aryloxy group having from 6 to 20 : more preferably from 6 to 16, and particularly 
preferably from 6 to 12, carbon atoms, e,g.. phenyloxy, 2-naphthyloxy), an acyi group (preferably an acyl group tmvmg 
from 1 to 20, more preferably from 1 to 1 6, and particularly preferably from 1 to 1 2. carbon atoms, e.g., acetyl, benzoyl, 
formyl, pivaioyl). an alkoxycarbonyl group (preferably an alkoxycarbonyl group having from 2 to 20, more preferably 
from 2 to 1 6 and particularly preferably from 2 to 1 2. carbon atoms, e.g. , methoxycarbonyl, ethoxycarbonyi, tetrade- 
cyloxycarbonyl), an aryloxycarbonyl group (preferably an aryloxycarfoonyl group having from 7 to 20, more preferably 
from 7 to 1$, and particularly preferably from 7 to 10, carbon atoms, e.g., phenyloxycarbonyl), an acyfoxy group (pref- 
erably an acyloxy group having from 2 to 20, more preferably from 2 to 16, and particularly preferably from 2 to 10. 
carbon atoms e.g.. acetoxy, benzoyloxy), an acylamino group (preferably an acylamino group having from 2 to 20. 
more preferably from 2 to 1 6, and particularly preferably from 2 to 10, carbon atoms, e.g.. acetylamino. propionylammo. 
bensoyiamino). an alkoxycarbonylamino group (preferably an alkoxycarbonylamino group having from 2 to 20, more 
preferably from 2 lo 16. and particularly preferably from 2 to 12, carbon atoms, e.g., methoxycarbonyiamino), an ary- 
toxycarbonylamino group (preferably an aryloxycarbonylamino group having from 7 to 20, more preferably from 7 to 
18, and particularly preferably from 7 fa 12, carbon atoms, e.g., phenyloxycarbonylammo), a sutfonyiarmno group 
(preferably a sulfonylamino group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 

1 to 12. carbon atoms, e.g.. methanesulfonylamrne. cetanesuifony (amino, benzenesulfonylamino). asuffamoyl group 
(preferably a sulfamoyl group having from 0 to 20, more preferably from 0 to 1 6. and particularly preferably from 0 to 
12, carbon atoms, e.g.. sulfamoyl, methylsulfamoyi, dtmethylsulfamoyl, phenylsuffamoyl), a carbamoyl group (prefer- 
ably a carbamoyl oroup having irom 1 to 20, more preferably Irom 1 to 1 6, and particularly preferably from 1 to 12, 
carbon atoms, e.g~ carbamoyl, methylcarbamoyl, diethylcarbamoyl. phenyicarbamoyl). an aikylthio group (preferably 
an alkyfthio group having from 1 to 20. more preferably from 1 to 1 6, and particularly preferably from 1 to 12, carbon 
atoms, e.g.. methylthio, ethytthio) t an arylthio group (preferably an aryfthio group having from 6 to 20, more preferabry 
from 6 to 15. and particularly preferably from S to 12. carbon atoms, e.g., phenylthio), a surfonyt group (preferably a 
sulfonyl group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 1 to 12, carbon atoms 
e.g., mesyl, tosyi). a surfinyl group (preferabfy a sulfinyl group having from 1 to 20, more preferably from 1 to 16, and 
particularly preferably from 1 fo 1 2 5 carbon atoms : e.g., methaneeutfinyl, benzenesulfinyi), a ureido group (preferably 
a ureido group having Irom 1 to 20, more preferably from 1 to 16, and particularly preferably from 1 to 12, carbon 
atoms, e.g., ureido, methyiureido, phenylureido), a phosphoric acid amide group (preferably a phosphoric acid amrde 
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group rtawng from 1 to 20, more preferably from 1 to 1 6, and particularly preferably from 1 to 12 carbon atom- a a 
otettylphosphohc «* amide, phenylphosphoric add amide), a hydroxy! group, a carboxyl a mT^^ : 
sulSno group (a sulfinic acid group), a mercapto gr0 «p, a halogen atom (e g., fl 0^.0^ brom SL ■ X" f 

pyndyl, furyl. pipendyl, morpfiofino). A substituent which can form a salt with a a an alkali LJ ™t #™T * 
-y fur*, b* subs^d. Wh9 n there m .0 or .ore ^^Z^VZt 

"* Pre,9rafa ' K rapr9Sen,S 3 hyd «* en — - ,he Panic 

K?JS?£r ^ * * e0mP0UndS r8PreSent9d ^ fom,Ula (,) " —» b81 -- W *• P— mention 
Ammonium phthalate. sodium phthalate, potassium phthalate. lithium phthalate. 
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100661 The compound represented by formula (I) inthe present invention can be synthesized according to the math- 
U described in Tetrahedron , Vol. Z^ (20), pp. 2607 to 261 9. Anqewante Chem., Vol. 86(9) p 349 (1 974), and the 
methods in the literature cited therein. Commercially available products are also applicable. The addition amount of 

so the compound represented by formufe (I) te preferably from 10-3 t0 10 mol, more preferabfy from 1<Mo 1 mol per mo! 
of Ag The compound represented by formula (I) may be used alone or rn combination of two or more. 
[00671 The compound represented by formula (I) may beaddedto any layer provided on the same srde of the support 
as the layer containing an organic acid silver salt, e.g., an organic acid silver salt-containing layer (an image-recording 
layer), a photosensitive laye r, an interiayer. and a protective layer, preferably added to an interiayer or a protective layer. 

55 [00631 The compound represented by formula (E) according to the present invention may be added in any form. e. 
g a solution, a powder, or a solid fine grain dispersion. A solid fine particle dispersion is prepared using well-known 
atomizing means, e.g., a ball mill, a vibrating ball mill, a sand mill, a colloid milL a jet mill, a roller mril. etc. D 1S pers.ng 
aids may be used for solid fine particle dispersion. 

[00691 A photothermographic photosensitive material according to the present invention prefe rably comprises a pho- 
40 tosensitive layer containing a photosensitive silver halide (a catalyticaily active amount of a phoiocatatyst) and I aphoto- 
insensrtive layer. The photosensitive layer preferably contains a binder (in general, a synthetic polymer) and a scaly 
organic acid silver salt of the present invention. Further, the photosensitive layer preferably contains a hydrazine com- 
pound (a super high contrasting agent) and a tone adjuster (for controlling silver tone). The photosensitive layer may 
comprise a plurality of layers. For example, the phototharmographic photosensitive malenal may be provided with a 
45 high speed-photosensitive layer and a low speed-photosensitive layer with a view to adjusting gradation l The order of 
the arrangement of the high speed-photosensitive layer and the low speed-photosensitive layer is such that the low 
speed-photosensitive layer maybe arranged at the lower side (nearer to the support) or the high speed^photosensitive 
layer may be arranged at the lower side. 

[0070] In addition to a layer containing a dye, i.e., a filter layer, and an antihaialion layer, the photo-insensrtive layer 

so may be provided with other functional layer such as a surface protective layer. 

[0071] As a support for the pholothermographic photosensitive material according to the present invention, paper, 
pofyethyiene-coated paper, polypropylene-coated paper, parchment, cloth, a sheet or a thin film ol a metal (e.g., alu- 
minum, capper, magnesium, zinc), glass, and glass or plastic films coated with a metal (e.g., a chromium alloy steeU 
silver gold, platinum) can be used. Transparent plastic films are preferably used as a support, and examples of preferred 

55 plastics include polyalky! methacrylate (e.g., porymethyl methacrylate), polyester (e.g., polyethylene tsrephihalate 
(PET)), polyvinyl acetal. polyamide (e.g.. nylon), and cellulose ester (e.g., cellulose nitrate, cellulose acetate, cellulose 
acetate propionate, cellulose acetate butyrate). A support preferably has a thickness of from 90 to 190 urn. more 
preferably from 1 50 to 1 85 jim. 
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r0O721 A support may be covered with a polymer. Examples of polymers which can be used include . polyviryHdene 
<e.g., po.yJry.cnitn.e. methy. aery late). ^^^^^IT^, 
g „ rtaconicacid, acry.ic acid), carboxymethy. cellulose and polyacryl am.de. <W™"™» also bfl used - 



changed s 



chanqed stepwise or may be continuously changed. Silver halide grains having . core/shell Structure can be preferably 
changed etepw.se may ^ & ^ aquintuple smictura . Core/shell grains hav.ng adouble 

" ' ... . i ; ^. .{ fiii.ar kPAmMB nrt thA Qurfscfi 



of silver chloride or silver chlorabromfeJe grains can preferably be used. . „„-. n n „ m T h« 

?0074! The grain size of the silver halide grain is from 0.001 to 0.04 urn. preferably from 0.005 to 0.O4 urn. The 

which is taken as the grain diameter of the silver halide grain in the presenUnverrton. 

W075] The addition amount of the silver halide is preferably from 0.03 to 0.6 gfrn* more preferably from 0-05 to 0.4 
SS an= I -preferably from 0.1 to 0.4 g/m* as the coating amount per m* of the P^^ 6 ^^^^'^., 
The photbsensinve silver halide for use in the present invention can be ™£ 
known in this industry, for example, the methods disclosed in Research Disclosure No. 1 ™ f^'^^"* 
Patent 3.700,458 can be used. Specifically, silver halide is produced as a silver hah* emulsion by the react-on of >*«r 
n^e and aso.ubte heJide. Siiver halide maybe produced by reacting a silver soap w,.h a halogen <°"£^™™9 
the soap part of the silver soapto halogen. Alternatively, a halogen ion may be added dung a sHver ^^jswp. 
WTTi T Silver halide is generally spectral* sensitized before use. Sped rt.nvm ng cr,es are d^losed ,n JP-A- 
60-140335. JP-A-63-159a41, JP-A-63-231437. JP-A-63-259651 , JP-A-63-304242. JP-A-63.1S24S, U.S. Patents 
4 639 414 4 740 455 4,741,966, 4,751,175, and 4,835,096. 

[OOTei The photosensitive layer and the photo-insensitive layer preferably contain a binder. In general, a colorless 
and transparent or translucent polymer is used as a binder. 

ro079] The effect of the present invention increases when the photosensrtive layer ,s formed by coat.ng a coat.ng 
solution in which 30% by weight or more of the solvent is occupied by water, and then drying, further, when a po^mer 
latex which is sofub.e or disperse in a water system solvent (water solvent), .n pabular. hav,ng an eqo.ltor.um 
moisture content at 25-C 60% RH of 2% by weight or less, is used as the main binder of ft* ^ft^^Zi d 
by weight or more, preferably 20% by weight or more of the total binderof the photosensfve layer). The most preferred 
polymer of the present invention is a polymer so prepared that ionic conductivity becomes 2.5 mS/cm or less. Such a 
polymer can be produced by a method of subjecting the polymer synthesized lo purifying treatment us.ng a separattng 

[ooaoT Twater system solvent" in which the main binder (hereinafter referred to as "the polymer according to the 
present invention") of the photosensitive layerof the present invention is soluble or disperses as used herein ,s water 
or water mixed with a water-miscible organic solvent in concentration of 70 wt% or less. As water-m.scibte organic 
solvents alcohols such as methyl alcohol, ethyl alcohol, and propyl alcohol, cellosolves such as methyl cellosolve, 
ethyl cellosolve. and butyl cellosolve, ethyl acetate and dimethylformamide can be exemplified. 
[0081] The system of a so-called dispersing state in which a polymer is not dissolved thermodynam.cally .s also 
called a water system solvent in the present invention. 

100821 "An equilibrium moisture content at 25'C 60% RH" used in the present invention can be represented asfollows 
with the weight ofthe polymerin humidity condKior, equilibrium at 25"C 60% RH being W1 and the weght of the polymer 
at 25-C dry state being WQ: 

An equilibrium moisture content at 25°C 60% RH = 
[(W1 - W0)/W0] x 1 00 (wt%) 

[0083] As for the definition and the measuring method of a moisture content, e.g., Polymer Engineering, Lecture 14 . 
Test Method of Polymeric Materials", compiled by Kobunshi-Gakkai, published by Chijin Shokan Co. Lto. can be 

referred to. . . . 

[OOflq The equilibrium moisture content at 25«C 80% RH of the polymer according to the present invention ts pre.- 
£* erably 2 wt% or less, more preferably from 0.Q1 to 1 .5 wt%, and still more preferably from 0.02 to 1 wt%. 

[0065} The polymers according to the present invention are not particularly restricted so long as thay Qr 
dispsrsibls in the above^dascribed wster system solvent and have equilibrium moisture content at 25>C 60 /o RH ol 2 
wt% or less Of these polymers, polymers which are dispersibie In a water system solvent are particularly preferred. 



21 



1* 8j! 68 145243 



NO, 3287 ?. 50/84 



BP 1 014 178 Al 



fG0S6J As examples of dispersion conditions, there are latexes in which fine particles of solid polymers are dispersed 
and dispersions in which polymer molecules are dispersed in a molecular state or with forming mtcells, and any of 
these can be preferably used. 

[0087] Hydrophobic polymers such as an acrylic resin, a polyester resin, a rubber-based resin (e.g., an SBR resin), 
5 a polyurethane resin, a vinyl chloride resin, a vinyl acetate resin, a vinylidene chloride resin, and a polyofefin resin can 
be preferably used. Polymers may be straight chain, branched or crcsslinked polymers. As polymers, any of homopol- 
ymers in which single monomers are polymerized and copolymers in which two or more monomers are eopoiymerized 
can be used. When copolymers are used, any of random copolymers and block copolymers can be used The molecular 
weight of polymers is from 5,000to 1,000,000, preferably from 1 0,000 to 200,000, in numberaverage molecular weight 
If the molecular weight is too small the mechanical strength of the emulsion layer is insufficient, while when it is too 
large, the film-forming properly is disadvantageous ly deteriorated. 

(0088] The polymers according to the present invention comprise the foregoing polymers dispersed in a water system 
dispersion medium. "Water system dispersion medium' 1 used herein means a dispersion medium in which 30 wt% or 
more of the composmon is occupied by water. As dispersion conditions, any of emulsified dispersion, miceli dispersion 
dispersion in whtch polymers having hydrophilic parts in the molecule are dispersed in a molecular state can be used 
but latexes are particularly preferably used. 

[0089] Specific examples of preferred polymers are shown below, into following, polymers are indicated as raw 
material monomers, the numerical values in parentheses are wt% and the molecular weighls are number averaoe 
molecular weights. **wi«y« 

PA : Latex comprising MMA (70)-EA (27J-MAA (3) (molecular weight 37.000) 

P-2; Latex comprising MMA (70)-2EHA (20)-St (5}-AA (5) {molecular weight; 40,000) 

P-3: Latex comprising St (50)-Bu (47)-MAA (3) (molecular weight: 45,000) 

P-4 : Latex comprising St (68}-Bu (29)-AA (3) (molecular weight: 60,000) 
5 P-5; Latex comprising St (70)-Bu (27)-IA (3) (molecular weight: 120.000) 
P-6: Latex comprising St (75)^Bu (24)-AA (1) (molecular weight: 108,000) 
P-7: Latex comprising St (60)-Bu (35)-DVB (3)-MAA (2) (molecular weight- 1 50 000) 
M: Latex comprising St (70)-Bu (25)-OVB (2)-AA (3) (molecular weight: 280,000) 
P-9: Latex comprising VC (50)-MMA (20J-EA (20)-A(M (5)-AA (5) (molecular weight: 80 000) 
P-1 0: Latex comprising VDC (85)-MMA (5)-EA <5)-MAA (5) (molecular weight: 67,000) 
P-l 1 : Latex composing B (90)-MAA (10) (molecular weight: 12,000) 
P-1 2: Latex comprising St (70)-2EHA (27J-AA (3) (molecular weight: 1 30,000) 
P-1 3; Latex comprising MMA (63J-EA (35)-AA (2) (molecular weight: 33,000) 

[0090] Abbreviations in the above show the following monomers. MMA: methyl methacrylate, EA: ethyl acrylats 
MAA:methacryl.cac ( d,2EHA:2.ethylhexyla 

rnnon ti! VDC "' vi ^ idfine & ^hna, and IA; Jonicacid. ^ ,ny!benZ8ne " 

Z ill J ^^scribed polymers are commereialfy available and the following polymers can be used As ex- 
^Stm^l^t^^ T 4601 ^^y^ Arnica, industries Ud.), 

by haatman Chemical Co.), as examples of polyurethane resins, HYDRAN API 0, 20, 30 and 40 (manufactured bv 

I ImS^S^^ ^ ?^ ^ ^ °°" Lld) ' Nipoi U416 ' 410 ' 438C - ^ 2507 fractured 
and t^ZT f T nS reS,nS ' 1502 and 1513 I™™**™* ^ Asahi C he micai Industry Co.. Ltd ) 

Slof theCn copolymer latexes are particularly preferab* used in the present invention. The weight 

ESSr d « , The P"* 3 ™* ^o'ecular weight is the same as described above 

P 3 a rl P fitn^ lat9XeS ^ Can b9 U56d in ms presen( M ™ the foregoing 

rooalf m!^, ! rciaIly aVa ' lable Pr0duct5 ^ CS ™307B, 71 32C, and Nipol U416. 

he 2L rn t ^ Ph '! lC POlymers such « P oi ^nyl alcohol, methyl cellulose, and hydnoxypropyf ceflulo S e may 

Thelddtion t **TT™':!r r J' ^ Ph0t05ensltlve <* P«*nt invention, a^co2gTo necessj 

. he addmon amount or these hydrophil-c polymers is preferably 30 wt% orless, morep^ferably 20 wt% or ^^0^ 
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on the total amount of the binder of the photosensitive layer. ... . . . . oah , mar | atexas The 

100961 The photosensitive layer according to the present .nvenlion « preferably formed of polymer la Hn II he 
H ratio of the iota, binder/L organic sHver sal. in the photosensitive layer « preferably trom 1/1 0 to 1 0/1 . more 

. ^W I tTJ*£*L the tota. binder/silver halide is preferably from 400 to 5, more » J * 
mom The total amount of tho binder in the photosensitive .ayer of the present .nvent.on is preferably toff OJt 30 
^ more preferably Irom 1 B 1S g/m*. The photosensitive layer of the present invention may ccntam a crossing 
*nenifor crosstinking and a surfactant for improving coating property. 

Si The sohJ forth* coating solution of the photosensitive layer of the photosensrtive maieral of the present 
,c Hon™ olvent ^ I d^persion medium are brief* expressed as solvent co.lective.y) is a water system , sofcer* con- 
tainina 30 w«% or more of water. As components other than water, waler-m.scibte organic solvents such as methyl 
ToZ ethTalcoho^opropy. alcohol, methyl cel.csofve. ethyl celtosolve. dimethylformamide and etfyl acetate may 
be Sri ?u Jed in he coating solution. The water content in the solvent of the coattng solut,on ,s »%* 
wtightoT^^^ 

,5 rSSnT^r, water/memyl alcohol - 90/10 (wt % ), water/methyl alcoho. = 70/30 water/methyl afcohob 

yrfoTrnamide = M/I&S, water/methyl alcohol/ethyl cellosolve = 25/10/5. water/methyl alcohol/isopropyl alcohol - 

foiMf " fb preferred for the photosensitive layer or the photo-insensitive layer to further cental n 
trasting agent When the photothermographic (photosensitive) material is used ,„ the field of * ^° l J™*°rp™™9. 
20 the reproduction of a continuous gradation Image by dots and a line .mage s .moortant. The reproduc^on ^ .dot 
image and a line image can be removed by using a super high contrast-increasing agent. As a super high corrtrast- 
SJngagent.rvdLir^mpound^ 

in U S Patent 5 545 515) can be used. Hydrazine compounds are particular^ preferably used. 
0101] Hy^ 

* L substituted. As the substituent, an aliphatic, aromatic or heterocyclic group is direcUy ^ d8d ^ e "^fne v a a 
Of the hydrazine, or an aliphatic, aromatic or heterocyclic group is bonded to the nitrogen atom of the hydrazine via a 
KnkYng group, temples of the linking groups include -CO-. -CS-. -SO*-, -TOR- (H represents an aliphat.c, aromas 
or heterocyclic a roup) -CNH- and combinations of these. 

01ci Hyd Jine impounds are disced in U.S. Patents 5.464.73B, 5.4*6,695 5 512 411 5^36 622. J-J- 

JO 6-771 38 (the term "JP-B" as used herein means an 'examined Japanese patent publication ). JP-B-6-9308^. JP-A- 
6-230497, JP-A-6-2S9520,JP-A-6-313951, JP-A-7-5610, JP-A-7-77783. and JP-A-7-104426. 
[010S1 A hydrazine compound can be dissolved in an appropriate organic solvent and then added to a coating solution 
for a photosensitive layer. Examples of organic solvents include alcohols (e.g., methanol, ethanol. P«pa™<- ,lu ° r, "^ d 
alcohol) ketones (e.g., acetone, methyl ethyl ketone), dimethylformamide. dimethyl sulfoxide, and methyl cellosolve. 

3S A hydrazine compound may be dissolved in an oily (auxili al y) solvent and the solution may be emulsmed in a wring 
solution. Examples of oily (auxiliary) solvents include dibutyl phthalala, tricresyl phosphate, glyceryl tracetate diethyl 
phmalate. elhvl acetate and eyclohexanone. Further, a solid dispersion of a hydrazine compound may be added to a 
coating solution. Dispersion of a hydrazine compound can be performed using well-known dispersing machines such 
as a ball mill, a colloid mill, Wanton Gauling, microfluidizer, or an ultrasonic disperser. 

«o [0104] The addition amount of a super high contrasting agent is preferably from 1 x10« to 1 X10- mol more pref- 
erably from 1X10-5 ,o 5X10-3 mo |, and most preferably from 2X1 0- to 5x10-3 mol, per mcl of the silver hal.de. 
10105] in addition to a super high contrast-increasing agant, a high contrast accelerating agent may be used m he 
present invention. Examples of high contrast accelerating agents include an amine compound (e.g.. disc osed in U.S. 
Patent 5,545,506). a hydroxamic acid (e.g., disclosed in U.S. Patent 5,545.507), acrylonitriles (e.g., disclosed .n U.S. 

-« Patent 5,545,507). and a hydrazine compound (e.g.. disclosed in U.S. Patent 5.S5e,9fi3). 

[0106] Itis preferred fora photosensitive layer or a photo-insensitive layerto contain a tons ad|usting agent (a toner). 
A tone adjusting agent is described in Research Oisclosure , No. 17029. 

[0107] Examples of tone adjusting agents include irnides (e.g., phthalimide); cyclic imides (e.g.. succmim.de); pyra- 
zolin-5-ones (e.g 3-phenyl-2-pyrazolin-5-one, 1-phenyiurazol); quinazolinone (e.g.. qu.nazol.none, 2,4-th.azol.d.ne- 
Sa dione); naphthalimides (e.g., N-hydroxy-1 .e-naphthalimide); cobalt complexes (e.g.. cobalt hexam.netnfluoroacetate , 
mercaptans (eg., 3-mercapto-1.2,4-triazole); N-(aminomethyl)aryldiearboxyimides (e.g.. N-(dim e thylam.ncmethyl) 
phthalimide); blocked pyrazoles (e.g., N.W-hexamelhytene-lHcarbamoyl-S^imethyipyrazole): comb.nal.ons of ,so- 
thiuronium derivatives (e.g., 1 ,8.(3,6-dioKaoctane)bis(isothiuroniumtrifluoroasetate) with photo-bleaching agerfl ; (e.g., 
2-tribromomethylsulionyDbenzOthiazole): merocyanine dyes (e.g., 3-ethyl-5-[(3-ethyl-2-benzoth.a20l.rtylidene)- 




zinedione* 6-methylphthal2in©); combinations of phthalazinone < , 

benrenesuffinate); combinations of phthafazinon© compounds and suffonic acid derivatives (e.g.. soatum p-toiuenesuh 
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s Ses^^ine; naphthooxazine derives: benzoxazine-^-diones (e.g.. 1 ^°^ m ^1^l!Z 
S' asymmetric ri Jnas (e.g.. 2,4-dihydroxypyrimidine): tetraazapentalene der-vauves (e g 3.6-d.me^pto- 
1 LinvlTH 4H 2 3a.S 6a-tetrLzapentalene). Of these compounds, phthalazines are partcuiarly preferred 

0 1 to 50 mol% more preferably from 0.5 lo 20 mol% T per mol of the silver ^ eWl4a 
» £ 9J A^ 

Lyer) As antifoggants. non-mercury compounds (e.g., those dnctosoc .« P™*- *?L*£h *£Z JP A 
4.45^885. 4.756^99, 5.028.523. Bntish Patent Application Nos. 92.221 .383.4. . and JP-A 
59-57234) are preferab* used in the present invention ratherthan mercury compounds (e.g.. disclosed in U.„. Patent 

ts filSof^Particularly preferred antifoggants are heterocyclic compounds having * halogen (e.g.. F. CI. Br. IJ-substituted 
rnettiyl ^ afcohol pw) in lne pnotothgrrnogra phic material, in particu.ar the protect^ 

lay er of photothermographic (photosensitive} material, according to the pre.entinvent.on. Example, of PVA*h>ch can 

be used in the present invention are shown below. 

so 

Examples of Completely Saponified Products 
[0112] 

25 PVA-105 [polyvinyl alcohol (PVA) content: 94.0 wt% or more. ^ nific *^/ fi 9^ 

acetate content: 1 .5 wt% or less, volatile content: 5.0 wt% or less, v.scosrty (4 wt%, 20PQ. 5.6 i ± °" 4 ^ 
PVA-1 1 0 [PVA content 94.0 wt%; saponification degree: 98.5- 0.5 mol%, sodium acetate content. 1 .5 wt%. vclatHe 
content: 5.0 wt%, viscosity (4 wt%, 20°C): 11.0±0.8CPS]. 

PVA-1 1 ? [PVA content: 94.0 wt%, saponification degree: 98.5± 0.5 mol%, sodium acetate content: 1 .0 wt%, volatile 
so content: S.O wt%, viscosity (4 wt%, 20"C): 28.0 ± 3.0 CPS]. 

PVA-117H PVA content: 93.5 wt%. saponification degree: 99.6 ± 0.3 mol%. sod.um acetate content. 1-85 wl%. 

volatile content: 5.0 wl%, viscosity (4 wt%, 20*C): 29.0 * 3.0 CPS]. * . ~ . 

PVA-120 [PVA content: 94.0 wt%, saponification degree: 9a.5± Q.5 moI%. sodium acetate content: 1 .0 wi%, volatile 

content: 5.0 wt%. viscosity (4 wt%, 2G°C): 39.5 ± 4.5 CPSI. _ 
^5 PVA-1 24 pVA cogent: 94.0 wt^saponttca^^ 

content: 5.0 wt% 7 viscosity (4 wt%, 20°C): 60.0 ± 6.0 CPSJ. 

PVA-124H (PVA content: 93.5 wi%, saponification degree: 99.6 ± 0-3 mol%, sodium acetate content: 1.65 wt%, 
volatile content: 5.0 wt%, viscosity (4 wt%, 20°C): 61 .0 ± 6.0 CPS]. ^ < n w ^. a *n* 

PVA-CS [PVA content: 94.0 wt%, saponification degree: 97.5 ± 0.5 mol%, sodium acetate content: 1 -0 wt%. volatile 

a> content: 5.0 wt*. viscosity (4 wt% 7 20°C); 27.5 ± 3.0 CPS], 

PVA-CST [PVA content: 94.0 wt%, saponification degree: 98.0 ± 0-5 mol%, sodium acetate content. 1.0 wt%. 
• volatile content: 5.0 wt%, viscosity (4 wt%, 2CFC): 27.0 ± 3.0 CPS]. 

PVA-HC [PVA content- 90 0 wt%, saponification degree: 99.85 mol% or more, sodium acetate content: 2.5 wt%, 
volatile content: 8.5 wt% ? viscosity (4 wt%. 20°C): 25.0 ±3.5 CPS], etc. (Ail of the above products are manufactured 

45 by KurarayCo.. Ltd,) 

Examples of Partially Saponified Products 
[0113] 

PVA-203 [PVA corttent:94.0 wt%, saponification degree:68.0± 1 .5 moi%, sodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20 C C): 3.4 ± 0.2 CPS]. 

PVA-204 [PVA content: 94.0 wt%, saponification degree: 88.0± 1 .5 mol^o, sodium acetate oontem: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20'C): 3.9 ± 0.3 CPS]. 

PVA-205 [PVA content: 94,0 wi%, saponification degree : 88.0 ± 1 .5 mol%, sodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt% T 20^C): 5.0 ±. 0.4 CPS]. 

PVA-21 0 PVA content: 94.0 wi%, saponffication degree: 88.0± 1 .0 mol%. sodium acetate content: 1 .0 volatile 
content: 5.0 wt% } viscosrty (4 wt%, 20°C): 9.0 A 1.0 CPS]. 
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PVA-ai 7 PVA content: 94.0v«%, saponOicattondegree: 88.0± 1 .0 mol%, sodium aceiate content: 1.0 wt*. volatile 

volatile content: 5.0 wt%. viscosity (4 wt%. 20°C) : 23.0 ± 3.0 CPS], 
f* PVA-220E [PVA content: 94.0 wt%. saponification degree; 68.0 ± 1 .0 mo!%. sodium acetate content. 1 -0 wt%. 

volatile content: 5.0 wt%, viscosity (4 wt%, 20°C): 31 .0 ± 4.0 CPS]. . * n ^ 

PVA-224E [PVA anient: 94.0 wt%. unification degree: 88.0 ± 1.0 mcl%, sodium acetate content. 1.0 wt%. 
volatile coniem: 5,0 wt%. viscosity (4 wt%, 20°C): 45.0 ± 5.0 CPS). 

PVA-403 [PVA content: 94.0 wt%. saponification degree : 80.0± 1 -5 mol%, sodium acetate content. 1 .0 wt A, volatile 
20 content: 5.0 wt%, viscosity (4 wt%, 20-C): 3.1 ±0.3 CPS]. 

PVA-40S [PVA content: 94.0 wt%. saponification degree: 31 .5i 1 -5 mol%, eod.um acetate content. 1 .0 wttt, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20 M C): 4.8 ± 0.4 CPS]. ■ 
PVA-420 [PVA content: 94.0 wt%, saponification degree : 79.5± ^ .5 moltt, sod.um acetate content. 1 -0 wt%. volatile 

25 WA4tt 3 5 [PVA cienl: 94.0 wt%, saponification degree : 93.5± 1 .0 mol%, sodium acetate content: 1 .0 wt%, volatile 

content: 5.0 wt%, viscosity (4 wt%, 20*C): 1 6.5 ± 2,0 CPS]. , M u , nntfln n 

pv*A content: 96.0 wt%, saponification degree: 71.0 ± 1 .5mol%, sodium acetate content: 1.0 wtt* (ash content), 

^^rvfa^wiiy (4 wt%. 20 a C): 5.4 ± 0.4 CPS), etc (All of the above products are manufactured by Kuraray 
SO Co., Ltd.) 

[01141 The above measured values are obtained according to JIS K-6726-1 977. ' , „ • 

011 Mcdfied polyvinyl alcohols described in Koichi Nagano ot aL, PovaJ. published by Kebunshi-kankoKa. can be 
used in the present invention. Those modified with a cation, an anion, an SH compound, an alky tthio compound and 
35 a silanoi compound can be used. 

[01 16J There can be exemplified as modified polyvinyl alcohol (modified PVA), as C polymer, C-11 8. C-31 8 7 C-31 S-2A, 

and C-50S (manufactured by Kara ray Co., Ltd.). 

As HL polymer, KL-12E. HL-1 2Q3 (manufactured by Kuraray Co., Ltd.). 
40 As HM polymer, HM-03 and HM-N-03 (manufactured by Kuraray Co., Ltd.). 

As K polymer, KL-118. KL-318. KL-506, KM-118T and KM -61 8 (manufactured by Kuraray Co., Ltd.). 
As M polymer, M-115 (manufactured by Kuraray Co., Ltd.). 

As MPpolymer, MP-1G2 T MP-202, and MP^203 (manufactured by Kuraray Co., Ltd.). 
As R polymer, R-1130, R-210S and R-21 30 (manufactured by Kuraray Co.. Ltd.), 
45 As V polymer, V-2250 (manufactured by Kuraray Co., Ltd.). 

[0117] The coating amount ot polyvinyl alcohol of the protective layer (per one layer) is preferably from 0,3 to 4.0 g/ 
m 2 , more preferably from O.Su^.Og/m 2 perm 2 of the support. 

[0118] The photothermographic material, in particular, the protective layer of the photothermogfaphic (photosensn 
50 • tive) material according to the present invention preferably contains a matting agent. Matting agents in general com- 
prise fine particles of water-insoluble organic or inorganic compounds. Optional matting ^agents .car I be used in the 
present invention. Organic matting agents disclosed in U.S. Patents 1,339.212, 2,701,245, 2,322,037, ^62 ; 782, 
3.539.344, and 3,767,448, and inorganic matting agents disclosed in U.S. Patents 1 ,2SG T 772. 2.192^41, *. f ^/^ub, 
3 370 051 3 523 022 and 3 769 020 are well-known in this industry and can be used in the present invention, as 
55 specific examples of organic compounds which can be used as matting agents, examples of waler-dispersible vinyl 
polymers include polymethyl acryiale, polymethyl methacrylate, polymery lonrthie, acryiomtrile^-methyistyrene copol- 
ymers, polystyrene, styrene-divinylbenzene copolymer polyvinyl acetate, polyethylene carbonate, polytetraftuoroeth- 
ylene etc examples of cellulose derivatives include methyl cellulose, cellulose acetate, cellulose acetate propionate, 
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etc., examples of starch derivatives include carboxyi starch, carboxynitrophenyl starch, urea-formaJdehyde-starch re- 
action products, etc., hardened gelatin treated with welt-known hardening agents and hardened gelatin as microen- 
capsulated hollow particles by coacervation hardening can be preferably used. As examples of inorganic compounds, 
silicon dioxide, titanium dioxide, magnesium dioxide, aluminum oxide, barium sulfate, calcium carbonate, silverchioride 
5" and silver bromide desensitized by a well-known method, glass, and diatomaceous earth can be preferably ussd. 
These matting agents can be mixed with different kinds of substances, if necessary. 

[0119] In the present invention, matting agents having a particle size of from 2 to 6 jim can be preferably used. The 
particle size distribution of the matting agent may be broad or narrow. On the other hand, as matting agents largely 
affect the haze of the photosensitive material and the surface gloss, il is desired to adjust particle size, particle shape 
w and particle size distribution to a necessary condition when matting agents are prepared or by mixing a plurality of 
matting agents. 

[0120] The equivalent-circle diameters obtained with an electron microscope from the projected areas of the particles 
are averaged, which is taken as the particle diameter of the matting agent in the present invention. 
[0121] The coating amount of the matting agent is from 1 to 400 mg/m* more preferably from 5 to 300 mg/m 2 , and 
it is particularly preferred that the coating amount of tha matting agent having a particle size of 4 urn or more is from 
5 to 1 SO mg/m 2 . 

[0122] When a matting agent is contained in the layer on the surface side of an image-recording layer or a photo- 
sensitive layer, a protective fayer is optimal. A protective layer may comprise two layers, if necessary. By selecting the 
layers to contain an additive, a film pH adjusting agent, an electrostatic charge adjusting agent, an ultraviolet absorber 
& a sliding agent and a surfactant which participate in development, it is possible to design so as to reconcile a coating 
property and production suitability with image performance. Il is preferred for tha outermost protective layer to contain 
a fluorine-based surfactant together with a matting agent. As fluorine-based surfactants, fluorine-based high molecular 
surfactants disclosed in JP-A-S2-1 70950 and U.S. Patent 5,380.644, fluorine-based surfactants disclosed in JP-A- 
60-244945 and JP-A-63-1881 35 can he exemplified. 

25 F" SI Pr8S9nl invemion ' if is P referre ^ tnat a matting agent is contained in the outermost protective layer 

[0124] A malting agent may be contained in a backing layer, and in this case the layer to contain a matting agent is 
preferably not the outermost layer on tha back surface side. 

[0125J A hardening agent may be used in each of an image-recording layer {preferably a photosensitive layer) a 
protectee layer, and a backing' layer. Examples of hardening agents are described in T.H. James, The Theory of the 
* Photographic Process, the 4th Ed., pp. 77 to fl7, MacmWan Publishing Co., Inc. (1977), and polyvalent metal ions 
described on p. 78 of the above literature, polyisocyanatss disclosed in US. Patent 4,281 0S0 and JP-A^-208193 
epoxy compounds disclosed in U.S. Patent 4,791 ,042. and vinyl suffone compounds disclosed in JP-A-62-89048 are 
preferably used in the present invention. 

[0126] Any adhesion preventing material may be used as the surface protective layer according to the present in- 
K^° n " ^ amp '^ of adhesion Panting materials include waxes, silica particles, styrene containing eiastomeric 
block copolymers (e.g. , styrene-butadiene-styrene, slyrene-isoprene-styrena), cellulose acetate, cellule acetate bu- 
tyrate, cellulose prcptonaie. and mixtures of these. Further, the surface protective layer of the present invention may 
contain a crossimkmg agent for crosslinking an d a surfactant for improving a coating property. ' 
[0127] The image-recording layer or the protective layer of the image ^recording layer according to the present in- 
vention can contain light absorbing substances or filter dyes as disclosed in U.S. Patents 2,253,921. 2,274 782 
2,527,583 and 2,956.879. Further, dyes can be mordanted as disclosed in U.S. Patent "3.282,699. 
[0128] The image-recording layer or the protective layer of the image-recording layer according to the present in- 
^ntioncan contain a matting agent, e.g., starch, titanium dio^^ 

dmciosed in U.S. Patents 2,992,101 and 2.701 ,245. T*e matting degree of the emulsion surface is not particularly 
limited so long as white-spot unevenness does not occur, but Beck's smoothness is preferably from 200 to 1 0 000 
seconds, particularly preferably from 300 to 10,000 seconds. 

l V 2 ^{ phot ^ hsm °9 ra P* c (Photosensitive) material according to the present invention is preferably a mono- 
sheet type material (a type capable of forming an image on the photothermcgraphic (photosensitive) material not using 
otner sheet, e.g., an image-receiving material). 
> [0130] The photothermograpbic (photosensitive) material according to the present invention may further contain a 
surfactant, an antioxidant, a stabilizer, a plasticizer. an ultraviolet absorber, or a coating aid. Various additives are 

«^?o 8 "!? a^^T^ !f ^ ° r a P hot °- ireensillve la ^ r - w ^ respect to the addition of these additives, WO 
98/38322, cP-A-803764, JP-A-10-1B6567 and JP-A-1 0-1 8568 can be referred to 

[0131] The photosensitive layer of the present invention can contain, as a pfaufetor and a lubricant, poiyhydric 
alcohols ^9. glycerins and diols disclosed in U.S. Patent 2,96G : 404), fatty acids or fatty acid esters disclosed in U. 
S. Patents 2.588,705 and 3.1 21 ,060, and silicone resins disclosed in British Patent 555 061 
[0132] It is preferred in the photothermographic (photosensitive) material of the present invention that the photo- 
sensitive layer contains a decoloring dye and a base precursor to function as a filter layer or an antihafation layer A 
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photothermagraphic (photosensitive) material generally has photo-insensitive layers in addition to photosensitive lay- 
ers. Photo-insensitive layers can be classified from the arrangement to (1 } a protective layer provided on a photosen- 
sitive layer (farther from a support), (2) an interfayer provided between a plurality of photosensitive layers or between 
a photosensitive layer and a protective layer, (3) an underrating layer provided between a photosensitive layer and 
s a support, and (4) a backing layer provided on the opposite side to a photosensitive layer. A filter layer is provided in 
a photosensitive material as a layer of (1) or (2). An antihalation layer is provided in a photosensitive material as a 
layer of (3) or (4). 

[0133] A decoloring dye and a base precursor are preferably added to the same photo-insensitive layer. They may 
be added to two adjacent photo-insensitive layers separately. Further, a barrier layer may be provided between two 
«> photo-insensitive layers. In the present invention, "a layer contains a decoloring dye and a base precursor" includes 
the case in which a plurality of adjacent layers contain a decoloring dye and a base precursor separately. 
[0134] A decoloring dye can be added to the coating solution of a photo-insensitive layer as a solution, an emulsion 
a solid fine particle dispersion, or a polymer impregnated product. A dye can also he added le a photo-insensitive layer 
using a polymer mordant. These addition methods are the same as the methods employed for adding dyes to general 
photothermographic (photosensitive) materials. Latexes used in polymer impregnated- products are disclosed in U S 
Patent 4,19S,2S3 7 German Patent Publication Nos. 2,541,274 and 2,541.230, EP 029104, and JP-B-53-41091 . With 
respect to the emulsifying method for adding a dye to asolution containing a dissolved polymer is disclosed in 88/00723 
[0135] The addition amount of a decoloring dye is determined by the purpose of the dye. In general, a decoloring 
dye is used in the amount giving optical density (absorbance) exceeding 0.1 when measured at objective wavelength 
Optical density is preferably from 0.2 to 2. The addrtio n amount of a dye for obtaining such optical density is in general 
from aboutO.001 to about 1 gAn* preferably from about 0.005 to about 0.8 g/m2, and particularly preferably from about 
0.01 to about 0.2 g/m*. 

[0136] Decoloration of dyes according to the present invention results in the reduction of optical density to 0 1 or 
less. Two or more kinds of decoloring dyes may be used in combination in a thermal decoloring type recording material 
and a pnototherrrtographic (photosensitive) material. Two or more kinds of base precursors may also be used in com- 
oination 

[0137] The photosensitive material according to the present invention may be provided with an antistatic layer or an 
electncally conductive layer, e.g., layers containing soluble salts (e.g., chloride, nitrate), metal deposited layers layers 

at inn c n p 3 /°To diSd ° Sed in aS " Pat9nt5 2361 ' 05e and 3 ' 20e -3 1 2, Soluble inorganic salts disclosed 

JU in ratent j 7 4Z8 ( 451 . 

[01381 The method for obtaining a color image with the photothermographic (photosensitive) material according to 
the present . invention is disclosed in JP-A-7-1 3295. from p. 10, left column, 1 . 42 to p. 11 . (eft column, 1 40. Color dye 
image stabilzars are disclosed in British Patent 1. 326,869, U.S. Patents 3.432.300 3 696 909 3 S74 627 •» 573 050 
3,764,337 and 4,042,394. ' ' ' ' ' ' 

« [0138] The photothermographic material, in particular photothermographic (photosensfthre) material according to 
the present mvention may be coated by any method. Specifically, extrusion coating, slide coating, curtain coating 
rmmers.on coating knrfe coat-ng, flow coating, and various coating methods including extrusion coating using hoppers 

tffrT^ T m 2 f 1 ' 294 Ca " ^ " SSd ExtnJ5i0n Malin9 siide coa,i "9 d9scrifaed ^ Stephen F. KlsV 
J? ^ Sc % WB * , -> J q uM Fllf " C° ati "9- PP. 399 to 536. Chapman* Hall Co. (1997) are preferably used, particularly" 
preferably side coahng is used, examples of the shapes of slide coalers for use in slide coating are described in ibid 
. ° r m ° re ' ayerS Can be coated simu lte" ao "sly by the methods described in ibid., pp 399T0' 

fniim c T" ' ,791 and Britisn Patent 837,095, il desired. Simultaneous coating methods am plreirably ussd 
10140] Surfactants may be used in the present invention for the purpose of improving coating property and electric 
If « • 5l ! rfse ^ m can be used arbitrarily, e-9-> nonionic, anionic, cationic and fluorine-based surfactants. Specif. 
i*ally tluonne-based high molecular surfactants disclosed in JP-A-62-1 70950 and U.S. Patent 5,380 644 fluorine- 
f£ ZT^H 5M in ^-A- 60 - 244945 ™* J p - A "63-1 68135, polysiloxane-based surfactants disclosed in U. 
rrM/iii 1 3 ' 885 ' 965 ' aRd Polygene oxide and anionic surfactants disclosed in JP-A-S-301140 can be exemplified 
hLl! i ' PtoKtfiermographic (photosensitive) material, an image is formed by heating after image exposure A 
hl« n ^ 5 "" aSe 16 formSd by this hSat d9Vel °P men «- ""^e exposure is preferably performed with a laser The 
heatmg temperature of the heat development is preferably from 80 to 250°C, more preferably from 100 to 200=C 
Heating period of time is generally fro m 1 second to 2 minutes. 

JP t \i hS f! r L S P raferabi y used 38 lhe heat developing method. Plate healer systems disclosed in 

JP-A-11 -1335,2 and Japanese Patent Application No. 10-177610 are preferred, which are methods using a heatde- 
ESEfTT t ° < 1 2 ^ ima9S by maki " 9 a P"°tothermographic (photosensitive) material, in which a 
burnt .mage has been formed, contact with a heating means at a heat development part. The foregoing heating means 

vSthe 'JK.'Th S ",? I""* ° f P " SSing ^ m arran9ed abn ° ° ne surface <* < he 
mstori 1 tf f. ne a«©r. Heat development is performed by passing ihe foregoing photothermographic (photosensitive) 

material between the above pressing rollers and the plate heater. 
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[0143] As a heating method in heat development process, embodiments shown in Figs. 1 and 2 can be exemplified. 
{0144J A photothermographic (photosensitive) material transported to an image exposure part is scanning-exposed 
by laserbeams etc. and transported to heat developing part 1 8 by means of transporting rollers ate. after a latent image 
has been formed on the photothermographic (photosensitive) material. During transportation, dusts on the back and 
front surfaces of the material are removed by a dust removing roller. 

[0145] As shown in Fig. 1 , heat developing part 18 is a part to make a latent image a visible image by heat devel- 
opment by heating the photothermographic (photosensitive) material. The present invention is characterized in that 
heat developing part 18 comprises pfate heater 120 and a plurality of pressing rollers 122 ananged vis-a-vis with plate 
heater 1 20. 
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f° [0146] Plate heater 1 20 is a plats-like heating member encasing a heating unit such as nichrome wire laid down in 
a planar state, which is maintained at developing temperature of the photothermographic (photosensitive) material. 
The surface of plate heater 120 is preferably coated with fluororesins or stuck with a fiuororesin sheet for the purpose 
of lessening a friction coefficient or giving abrasion resistance. 

[0147] The volatile content of the photothermographic (photosensitive) material is evaporated by heating during heat 
' 5 development, as a result, the photothermographic photosensitive material rises from plate heater 1 20, and the contact 
of the photothermographic (photosensitive) material with plate heater 120 sometimes becomes uneven. Therefore, it 
is also preferred 1o form minute concavities and convexities on the surface of plate heater 1 20 to dissipate this vapor. 
[0148] It is also preferred to provide temperature gradient so as to make the temperature of both ends of plate heater 
1 20 higher than the temperature of other pans for compensating for the temperature reduction due to heat dissioation 
P at both ends. r 

[0149] Pressing rollers 122 are arranged with a prescribed pitch being in contact with one surface of plate healer 
120 with a distance smatier than the thickness of the photothermographic (photosensitive) material along the entire 
length of the transporting direction of plate heater 1 20 T and these pressing rollers 1 22 and p late heater 1 20 constitute 
the path of the photothermographic (photosensitive) material. Making the distance of the path of the photothermo- 
> graphic (photosensitive) material smaller than the thickness of the photcthermograohic (photosensitive) material can 
prevent the photothermographic (photosensitive) material from buckling. Feeding rollers 126 for feeding the photother- 
mographic (photosensitive) material to heat developing part 1 6 from the direction of the indicated arrow and discharging 
rollers 1 28 for discharging the phototnermographic (photosensitive) material to the direction of the indicated arrow after 
heat development are arranged at both ends of the path of the photothermographic (photosensitive) material 
[0150J Further, it is preferred to provide heat insulating cover 125 for heat insulation on the surface side of pressinq 
rollers 122 opposite to plate heater 1 20. 

[Q15TJ When the photothermographic (photosensitive) material is transported, ff the tip of the photothermographic 
(photosensitive) material strikes against pressing roller 122, the photothermographic (photosensitive) material stops 
a momenLAtthattime, if pressing rollers 1 22 are arranged with the same pitch, thesamepart of the photothermographic 
(photosensitive) material stops at every pressing roller 122 and that part of the photothermographic (photosensitive) 
material * pressed against plate heater 1 20 for longer time, which sometimes results in generation of streaky uneven 
developmemstretching mthe width direction. Therefore, it is preferred to make pitch of each pressing roller 1 22 uneven. 
[0152J As shown in Fig. 2. the constitution of heat developing part 18 may also be such that giving roller 130 is 
arranged in contact with each pressing roller 122 with making the enveloping surface of each pressing roller 122 the 
circumferential surface and each pressing roller 122 is rotated by the rotation of driving roller 130. 
[0153] in the above explanation, plate heater 1 20 may also comprise a plate member comprising a heat conductor 
and a heat source arranged on the side of the plate member opposite to the heating side of the photothermographic 
(photosensitive) material. ^ 

[0154] When a photothermographic material does not contain a photosensitive silver halide heat development is 
penormed according to an ordinary method. 

[0155J The present invention is described in detail with reference to the examples, bat the present invention should 
not be construed as being limited thereto. 

EXAMPLE 1-1 

Preparation of Silver Haiide Grain Emulsion 1 

[0156] To 1 ,421 ml of distilled water were added €.7 ml of a 1 wt% potassium bromide solution, 8 2 ml of 1 N nitric 
actf and 21.8 g of phthalated gelatin. This mixed solution was stirred in a titanium^oated stainless reaction vessel 
with mamtammg the temperature at 25°C. Solution al (37,04 g of silver nitrate was diluted with distilled water to make 
1 59 ml) and solution b1 (32,6 g of potassium bromide was diluted with distilled water to make 200 ml) were prepared 
The entire amount of solution al was added to the reaction vessel at a constant flow rale by a controlled double jet 
method with mamtammg pAg at 8.1 over 1 minute (solution b1 was added by a controlled double jet method) Then 
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30 ml of a 3 5 wflb hvdmgen peroxide aqueous solution was added, further, 33.6 ml of a 3 wtft aqueous solution of 
d JofeS Solution a2 (so.ution a. was a S ain diluted with distilled water to make 3 7 5 ml .nd 

t^SSS^m hexachtoroiridate was dissolved in soLnion b1 so « to make tne concamr ,™ 10-* mol 
M mol of the silver, diluted with distHled water to reach the final volume of 2 mt of solut,on M ■ ^- 4 °° "JT" 
5 oTepared The entire amount of solution *2 was added to the reaction vessel at a constant flow rate by a controHed 
Souble J method with maintaining pAg at 8.1 over 10 minutes (solution b2 was added by a controMed doublejet 
method . Then, 50 ml of a 0.5 wt% methanol solution of a-mercapto-S.methyibenz.rndazole was *^ ? A 9 
lowered to 7.S wilh silver nitrate. pH was adjusted with 1 N sulfuric acid to 3.6. and sfmng was stopped^ The 

10 IN sodium hydatid. wL added to adjust pH to 6.0 and pAg to 8.2. thereby a sdver haiide dsper^n was 

SSn'Th. grains in the thus-prepared silver haiide emulsion were pure silver bromide S^"*** " 
LquivLnt-sphere diameter of 0.031 and equh^alent-sphere dkmeter vanation coefficent of 11%. Gram •» was 
the average of 1 .000 grains obtained by electron microscope. {100) face ratio ol th« gram was 85/c acoordrng to the 

15 Kubeika-Munk method- . . , A c mA .u--«i 

[015S] The temperature of the above emulsion was rated to 4S>C with strmg than ? ml of a 0.5 wtft me hanol 
solution of N.N'-drhydroxy-^ t N»-diethylm e i a rnine and 5 ml of a 3.5 wt* methanol eclutton ^^^^^ 
added therm, and 1 minute after, 3X 1 0-5 mol per mol of the silver of sodium benzeneth.osulf onate was added. Furthe 

2 minutes after, a solid dispersion of spectral sensitizing dye 1 (an aqueous gelatin solution) was added .n an amount 
20 of mo! per mol of the silver, andfurther 2 minute after. 5X10-5 mo | par mol of thesiivercf aieUunum compound 

wa fi added and ihe reaction solution was subjected to ripening for 50 minutes. Immed.ateiy before compleUon of . rip- 
ening 2-m8rcaplo-5-m e thylbenzimidazole in an amount of 1 x10« mol, and mercapto compound 1 in an amoum of 
1.1 X10-3 mol, each per mol of the silver, were added to the taction solution. The temperature was lowered to 32>C. 
Thus, sirver haiido grain emulsion 1 were prepared. 

25 

Preparation of Silver Haiide Grain Emulsion 2 

10159] Phthalated gelatin (22 g) and 30 mg of potassium bromide were dissolved in 700 mi of water, pH was adjusted 
to 5 0 at 35 a C. An aqueous solution (1 59 ml) containing 1 8.6 g of silver nitrate and 0.9 g of ammonium nurale and an 

so aqueoussoiutioncontainingpotassiumbromide and potassium iodide inmolar ratioo! 92/a were added to the foregoing 
solution by a controlled double jet method over 10 minutes with maintaining pAg at 7.7. Subsequently. 476 ml ol an 
aqueous solution containing 55.4 g of silver nitrate and 2 g of ammonium nitrate and an aqueous solution containing 
1 X10-5 mol/liter of dipotassium hexachloroiridsie and 1 mo/Trter of potassium bromide were added to the foregoing 
solution by a controlled double jet method over 30 minutes with maintaining pAg at 7.7. Subsequently, 1 g of 4-nydroxy- 

35 6-methyM ,3,3a,7-tetraazaindene was added thereto. pH was lowered and the reaction solution was subjected to co- 
agulative precipitation, and desalted. Then, 0.1 g of phenoxyethanol was added to adjust pH to 5.9 and pAg to a*, 
thereby the formation of silver iodobromide grains was terminated. The thus-obtained silver hahde grams were cubic 
grains having an iodine content at core part: 8 moll average: 2 molft, an average grain size of 0.005 urn, a var.at f on 
coefficient of the projected area diameter of 8%. and {1 00} face ratio of 88%. 

40 [01601 The temperature of the thus-obtained silver haiide grains was raised to 60=C. Sodrum th.csulfate (85 u/nol), 
1 1K10-5 mol of 2,3,4 5,5-pentafluorophenyldiphenyfphosphineselentde, 1.5x10-5 mo | of a tellurium compound, 

3 5X10* mol of chloroauric acid, and 2.7X10-4 mol of (hiocyanic acid, each per mol of the silver, were aoded to the 
above silver haiide grains and ripened for 1 20 minutes, then quenched to 4frG Spectral sensitizing dye 1 in an amount 
of 1x10-4 mo , artd 2-marcapto^-methylbenzimida»le in an amount of 5x10-4 mol were added thereto, and then the 

<5 solution was quenched to 30°C, thereby silver haiide grain emulsion 2 was obtained. 

Preparation of Scatv Fatty Acid Siiver Salt 

[0161] Behenic acid (87,6 g) (manufactured by Henket Co., trade name: Edenor C22-85R), 423 ml of distilled water, 
so 49 2 ml of an aqueous solution containing 5 N NaOH. and 120 mi of tert-butanol were mixed, and the mixture was 
subjected to reaction lor 1 hour at 7S*C, thereby a sodium behenate solution was obtained. Apart from the sodium 
behenate solution, 206.2 ml of an aqueous solution containing 40.4 g of silver nitrate (pH 4.0) was prepared and 
maintained at 10-C. A reaction vessel containing 635 ml of distilled water and 30 mi of tert-butanof was maintained at 
3Q*C, with stirring the content in the reaction vessel ihe entire amount of the above sodium behenate solution and the 
55 entire amount of the aqueous silver nitrate solution were added to the reaction vessel at a constant flow rate over 62 
minutes and 10 seconds and SO minutes, respectively, in such a manner that only the aqueous silver nitrate solution 
was added from the start of the addition, 7 minutes and 20 seconds afterthe start of the addition of the aqueous silver 
nitrate solution, the addition of the sodium behenate solution was started, and only the sodium behenate solution was 
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added for 9 minutes and 30 seC0 nds afterthe termination of the addition ol the aqueous silver nitrate solution Tha 

■JkelZl,H^J? P P 9 ' the * ddmn system of ,hB sodlum brtwratt solution was warmed bv a steamed 
* T^fs'cT amSPe T: e ""J 8 *** 30 *• soluti °« atthe outlet ^.SS 

55 Preparation of Adcular Fatty Acid Silver Safe (comp arison! 

thereto over 55 minuL Ind ? V f * " i " ?IJ9 ° U5 S °" ,,i ° n COntainin 9 1 N Na °H ««• added 

> solution cont^inj IS 2 g ^ i™£e £ It °, ™ """^ ^ ™* «" <* a " «*««» 

for 20 minutes ,o LJZL^uTI^cth Z T 5 S8C ° nds the SO,ution ^ altowed * «•* 

-« wa , 9 rurr,^ 

and treated as a wet cake Polyvinyl aeota f^n^f^^\?? thus -° bta,n9d «>« an twas not dried 
•he amount corresponding To T2o g ™T» ^ h 9 ' ^ ^ ^ ^ 10 * e WSt Cake of 

dispersed in a honJomtor ^ 10 mak9 ,he em,re amount 3SS 9- *en preliminary 

Pressure of the iS^^^^^Z^^ T^*"* * Micro ™** International Corp.). 
beher*<e panicles c^ntai^ V**^ * ,SpS ™ 0 " B was oblained - ^ 

nm. b = 0.M um and c^7 8 1 on l a ^l 1 S,lverbehenate d *P srsi °n "ere aeicular particles haying a - 0.04 
Sizer X (manufeci l^t^.^S^JTS^r'"* °' ** « ™« * Master 
changers r espe «iy S fc Ji m Z^ZiZ^iln 22? ° PS f r on . was P srtorr "^ * installing coiled heat ex- 
adjusting the temperature o7^Z g ^ 5e "' n9 th8 <* *P«*"« ^ 

Preparation of 2S wt% Disrarsin n of Reducin g Aa an > 

oughV mixed to make a slurry ZirconiaLad- «oZ>h (manufactured by Kuraray Co., Ltd.), and thor- 

with the ^-obtained sCyfnTd^S 

Ltd.) forS hours, thereby the diversion , of Z P 1 ' 9 " nder m '"' manu ' a *red by l mex Co.. 

aSBSEgfen of 1 0 wt% MMhanm Snh^n Mercamo (W^ 

t016fi] 0O) 9famS ° f 3 -"-WP-nyl-5-r, ep «yM, 2 . 4 - Wfe20le wa5 d;ssolved jn go g „ mathano , 
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Preparation of 20 wt% Dispersion of Mgrcaoto Comnnunri 



£0 



«*ny. Zinnia (WfllSl^^S^^ ^ °°- ^ ««'« ta ™*V -"^dto make 
slurry and dispel Jhadta^ 

-ha dispel ^TX^tX^ JZt 2 S^ y m ,meX ?- ^ 10 h ° Ure - 
^-obtained me.apto compound ip..*- had ^CL^^T""' - ""^ h * 

PgBgjgn* 30wt% Dispersion rfiw p^.l ^ ot Coff , pour , d 

propyl-a-napmhalenssulfonate, a nd 48 g oU 20 X? ! ny ^ 9nylSUlfan9 ' °' 8 9 tfi *°" 
(manufacture^ Kuraray Co., Ltd.), ^ito^^Tl^ ^"O^ed pdyvinyl aloof*,! Poval MP203 
diameter 0 f Q, 5 mm ^xiMto »v«SSS . ^T'* b " d * (8 °° 9) ^ an avera 9 9 
grinder mill, manufacu,^ by U^J^S^S^STt T"* ^ ^ 3 dfepS,Ssr < 1 " G 

™ obtained. The particles of the orga^ Mb^c^*^^? 0 ' 5 ™ C P °^ ar - 
pound dispel, had ^ average pa ^f cte ™ ^ ^ * « «* th US „btai nsd polyhaloaen corn- 



Preparation «rf 10 ^ g „,. rf hp of PWaz|nB Cnmp nlln;j 

[0172] fi-lsopropylphthatoine (1 0 g) was dissolved in 90 g of methanol ar . d U5ed . 
23 Prg WWtion of 2 Q wr% Dj 5 pereiQn nf p i(Tm „„, 



Preparation of 40 wt% 53 RR I *,ov 

concentration Qf the latex at this ,i me was 40 w,% y ' ' } UmUtm '° n,C became 1.5 mS/em. The 



concentration of the latex at this time was 40 wt% 
> SBR Latox 
[0176] 

Utex of -St (68)-Bu (29}-AA {3}- 
Equilfaium moisture content at 25°C 60% RH: 0 6 wt% 
Average particle size: 0.1 U m 
Concentration: 45 wt% 
Ionic conductivity: 42 m$/cm 



pH: 8.2 



figSSBti on of Coating Sol ut ion tor Emulsion Lavsr ! f ,^^.. 
SaoSofs^^ 

prepares w.% reducing agam dfcS 1^!SS^^?^^ WJ '*» rfU »» to ^ 

9 or tne «u wty» i>HR i atex punned by ultrafiltration, and 8 mi of 
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solution immedL* TeEcS SI £ ^4^^^"^ K Md ^^^^ W ^**«»««*B 

^LSSc^o a Str ^ST* Flu f s r remeter (manuM * 

» ' 30U ' Z20 ' 7Q ' 4Q - 20 C"Pa-s) at shear rate of 0.1, 1. 10, 100 ,1, 000 (1/sec), respectively. 

Preparation of InterlayarCoatino Snlmin n gf Emulsion Surfaca 

» respectively) in an ™"^SSi^r B ^Ti^^^" °' Na ° H * 5 Na * « w — 

a 27.S «fe S0 | u ,i on of l a .ex of methyl Ztowbl^^h JlZ , "?* * P' 9 ™* antf 226 » <* 

OT (manufactured by American Cvanamide Co 7.7^7, / 2 ml of a 5 wt% aqueous solution of Aerosol 
amount of 10 mV */ Co.) to make an .nteriayer coating solution, which w as coated in a coating 

(0181, ^-Wthe C0 «^ 

Preparation of Firs, Protective Layer Coat ing Solution of Em-Mnn 

5 ml of a 5 *t% aqueous solution of AemeoTor ^ "-melhylphthafc acid,. 26 ml of 1 N sulfuric acid, and 
*™ added to maKet J^^^ 

PBSg gfan of Second P jgg^tivgJ^gr Co^g So | ulk)n pf 

phthalicacid, 1.6 gof 4-methybrnhalicacid ^ J rff JT Pan ' deS (aVSfa 9 S P ar1ide size - «um). 1.4 g of 
.hereto. WaIef J s added ™£ 2, ^ ° n * KlTet^ ? ° f 3 4 !** *""» ^ ™ 8 
SSr*!?** CMted in ° 0a "' n9 ™ * 2 ° S 9 ' ' 5eC ° nd P,D,8C,,Ve laySr COatin 9 «« 

alum was prepared. " P ' ace of 9 9iat,n ^ bone acid was used in place of chrome 

Preparation of PPT g» p W r, rt 

pelleuzed and dried at 130-C for 4 hours m^ti TsmT T ^ t ^' ens 9fyc ° y Aft9rthe «**n«» PET was 
unstretched film having a fiim thic^TJS,^ ^175 ^ "* C00,ed ' ,har ^ ™ 

[0187] The film was sTratrh^ .„ ? ,, sne ' n9 1 rmal " xatlon 175 urn was obtained. 
<hJ.S times in^ 

respectively Subsaqueroly, the film t temperatures at that time were 110«C and 130°C 

in the trance direction^, ^S^£Z^™* t * 20 T"* *" " ta *" *~ - 

* ~ curled. The fc was ro( , ed at 4 ^^S^Si a - 

OognaDischaroe Treatment rtf g upp0ft Surfafl? 



S corona discharge treatment was pen'o rmed 
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at 20 m/min with a solid state corona treatir-g appals model 6KVA * 

electric currenavoltage. treatment applied to the support at ttat time was revealed o I .0.375 ^ = ^- 
quency « treatment at that time was 9.6 kHz and the gap clearance between the electrode and the d.electnc roll was 

1.6 mm. 

Preparation of Undercoated Support 
(i) Undercoating 
w (\ -1 ) Undercoating Taver Coating 
{01991 



Prescription (1 ) (first layer) 



Butadiene/styrene copolymer latex (solid content; 43 wt%, wight ratio of butadiene/slyrene: 32/68) 
8 wt% aqueous solution of sodium 2 ,4-dichloro-S- hydroxy -s-triaz ins 
1 wt% aqueous solution of sodium lauryl-benzenesufionate 

Distilled water ^ 



13 ml 
7 ml 
1.6 ml 
80 ml 
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Prescription (2) (second layer on the photosensitive layer side) 



Gelatin 

20 wt% dispersion of pigment 

Methyl cellulose (Metolose SM1S, substitution degree: 1.79 to 1.83) 
Acetic acid (concentration; 99 wl%) 
DisUlied water 



0.9 g 

1 g 

0.1 g 
0,02 ml 
98 ml 



Prescription (3) (second layer on the back surface side) 



SnO^/Sb (9/1 by weight, average particle size; 0.25 pm) 
Gelatin 

Sodium dodecyibenzeneeurfonate 

Sodium dihexyt-osulfosuccinata 



100 mg/m- 
77 mg/m 2 
1 mg/m 2 

4 mg/m 2 



Preparation of Undercoated Support 

[0190] Bolh surfaces of the abo*e-prepared biaxrally stretched poly ethylene te rep hthalate support having a film thick- 
ness of 175 M m were subjected to corona discharge treatment, then the above undercoating solution prescription (1) 
was coated by means of a wire bar in a wet coating amount of 6 ml/m* (per one surface side) and dried at 1 80°C for 
5 minutes. Subsequently, one surface (photosensitive layer side) was subjected to corona discharge treatment, then 
the above undercoating solution prescription (2) was coated by means of a wire bar in a wet coating amount of 9 mi/ 
m 2 and dried at 180°C for5 minutes. The back surface was coated with undercoating solution prescription (3) by means 
of a wire bar in a wet coating amount of 5 ml/m^ and dried at 1 60°C for 6 minutes. Thus, the undercoated support was 
prepared. 

Preparation of Back Coating Solution 

Preparation of Solid Fine Particle Dispersion Solution (a) of Base Precursor 

10191] A base precursor compound 11 shown below (64 g), 28 g of a diphenylsulfone compound 12 shown below, 
and 10 g of surfactant Demole N (manufactured by Kao Corporation) were mixed with 220 ml of distilled water. The 
mixed solution was dispersed using beads in a sand mill (1/4 Gallon sand grinder mill, manufactured by imex Co.. 
Ltd.), thereby a solid fine particle co-dispersion solution (a) of the base precursor compound and the diphenylsulfone 
compound having an average particle size of 0.2 u>m was obtained. 
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Preparation of Solid Pine Particle Dispersion Solution of Dve 



15 



mill, manufacture by ^ Co., iT^SS^^Z tZZL J? " f mi " (1 * Ga,,on sand S rind <* 

panicle size 0 f 0.2 ^ was obtained P dSparSK>n SpW8n of ,h * ^ **** a " *»«fl. 

Preparation of Antihalatian Layer Coatinc Soliifinn 

fine panicles (average particle size- 6 5 am) ?? n „fJ V ' ' 5 9 oi P«Vm«hy methacrylate 

SgBiagnof Bg^ Prefaces uyer Coatinu Solminn 



[0184J 

renesuKo 



30 mg of compound «. 32 mg C 6 F l7 ^K 64 ^0^ to ^^^"''^hoxymhanesulfoLte, 
protective layer coating solution. 8 ' 51951 and 950 ml of to prepare a back surface 



CH 3 £ _/ 
nC 8 H 17 O CH 2 -COOH 



Marcapto fo^p^n^ 

N N 

X 1 




55 
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O O 



CH. 



i \ / 

CH 2 ^ f 




20 



V H 
H A 



50 



Compound 12 



Cvanxne Dve Compound 13 



50 



H 3 C, F H 3 




Br* 
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Blue Dve Compound 14 



NaOsS 



so 



25 




Compound 1 5 



30 




45 



SO 



.55 



' Preparation of Photothermooaph ic PhotosansMw Mortal 

a mannertbat.M «J£ ™™ £ o^h n9 M U, '° n T si ™ h ~V »d dried in such 

became 0.04 g/ m a and tl PwlS alum X 1 1 t rf ° " *** ° f Mst ™ ^ coating solution 
^r 9by an JhaMon ££h! !^ was p'parT """"^ ^ C ° a "' n9 S ° lmi0n 1 ^ 

drying 2 on a , ths r^f spe :^ 

Evgtoion of SiVarTone R UB t n of Heat D^inp mAn, ^ 

emitting at 660 J T^T££^?t* - 9 C ° nV0lUtiOn usi "S * inductor Iaser 

123-C with h^^ilS^^ELT^t^ f ,* SCOndS * tem "*™ of 117-0, 120-C and 
•npngdmea 10 of aplateheatertyps described in Rg. 1 in W 33572, and the difference 
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of silver tone duo to variation of heat development condition was evaluated visually according to the following enteric 
The sample was deodorized with metal mesh and an active carbon filter.. 

I- Deference of silver tone due to temperature condition is large and impracticable. 

M- Difference of silver tone due to temperature condition is observed but in allowable range, 

S; Difference of silver tone due to temperature condition is not observed and good. 

[0199] The silver tone obtained by heat development at 12CTC for 20 seconds was visually evaluated. 

© : Pure blacKish silver tone, favorable. 

o- Deviated a little from pure black but i6 good. 

a; A trace of a tincture of magenta, or a tincture of cyan, or a tincture of yellow ,s observed. 

A* A tincture of magenta, or a tincture of cyan, or a lincture of yellow is com*** okwMV*. but « allowable. 

x: A tincture of magenta, or a tincture of cyan, or a tincture of yellow is strong. ,m P racticable. 

Evaluation of Storage Stability. 

[0200] Difference in Dmin between the sample of the prepared photothermographic (photosensitive) material which 
was allowed to stand at 3S°C 70% RH for 7 days as a coated bulk product and a sample which was refngerated for 7 
£vs TTc^xid bulk product was measured Each sampte was subjected to stepwise gradation exposure w*h a 
semiconductor laser emitting at 660 nm not applying high frequency convolution. Then, heat development was per- 
formed tor 20 seconds at 120°C with the same heat developing device 10. Difference m Dm.n was expressed as the 

difference in measured V value of Macbeth densitometer. 

102011 The resuhs obtained are shown in Tabtes 1-1 to I-5. In Table* M , w and I-5. samples in which gelatin « used 
as the main binder in the first and second layers are shown, and in Tables I-2 and I-3. samples in wh,ch PVA ,s used 
as Ihe main binder in the first and second layers are shown. 



TABLE 1-1 



T] — II I ■— ■ -"1 L~ 1- 

Series using gelatin in the first and second protective layers 




Sample No. 


Shape of Organic 
Acid Silver 


Alkali Ion (mmol/m 2 ) 


Storage Stability of 
Coated Bulk Product 


Silver Tone 
Difference 


1 (Comparison) 


Acicular 




0.47 


L 


2 (Comparison) 


Acicular 


NH 4 * (0-28) 


0.41 


L 


3 (Comparison) 


Acicular 


NH ft *(1.«) 


o.aa 


L 


4 (Comparison) 


Acicular 


NrV (2.11) 


0.42 


L 


5 (Comparison} 


Acicular 


NrV ( 3 - 89 > 


0.51 • 


L 


6 (Comparison) 


Scaly 




0.14 


L 


7 (Invention) 


Scaly 


NH 4 * (0.28) 


o.os 


M 


8 (Invention) 


Scaly 


N*V (1.11) 


0.07 


S 


9 (Invention) 


Scaly 


NH 4 *(2.11) 


0.06 


S 


1 0 (Comparison) 


Scaly 


NH 4 * (3.89) 


0.18 


S 


U } -. , ■ a : : tr - ~l 


TABLE I -2 


Series using PVA in the first and second protective layers 




Sample No. 


Shape of Organic 
Acid Silver 


Alkali ion (mmol/m 5 ) 


Storage Stability of 
Coated Sulk Product 


Silver Tone 
Difference 


11 (Comparison) 


Acicufar 




Q.46 


L 


1 Z (Comparison) 


Acicular 


NrV (0.28) 


0.39 


L 


13 (Comparison) 


Acicular 


NH 4 *(1.11) 


0.38 


L 



55 
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TABLE I-2 (continued) 





Series using PVA in the first and second protective layers 


v. 1 1 - 


| Sample No. 


. Shape of Organic 
Acid Silver 


Alkali Ion (rnmol/rn : 


/ ororage otaoiiny o 
Coated Bulk Produc 


f 1 Silver Tone 
:t Difference 


1 4 (Comparison 


) Acicufar 


NrV (2.11) 


0,41 


L 


1 5 (Compar ison 


) Acicuiar 


NrV (3,89) 


0.50 


L 


1 6 (Comparison 


) Scaly 




0.13 


L 


17 (Invention) 


Scaly 


NrV (0,2ft) 


0.08 


M 


16 (Invention} 


Scaiy 


NrV (1.11) 


0.07 


s 


19 (Invention) 


Scaly 


NrV (2.11) 


0.Q7 


s 


20 (Comparison) 


| Scaly 


NrV (3.89) 


0.17 


s 


TABLE I -3 








Series using PVA in the first and second protective layers * 




Sample No. 


Shape of Organic 
Acid Silver 


Alkali Ion (mmol/m 2 ) 


Storage Stability of 
Coated Bulk Product 


«. — ■ — 1 

Silver Tone 
Difference 


31 (Comparison) 


Acicuiar 




0,47 


L 


32 (Comparison) 


Acicuiar 


Li* (0.14) 


0,42 


L 


S3 (Comparison) 


Acicuiar 


Li* (0.72) 


0.39 


L 


34 (Comparison) 


Acicuiar 


Li* (2.16) 


0.44 


L 


35 (Comparison) 


Acicuiar 


Li*- (4.32) 


0.54 


L 


36 (Comparison) 


Scaiy 




0.14 


L 


37 (Invention) 


Scaly 


Li* (0.14) 


0.10 


M 


38 (Invention) 


Scaiy 


LP (0.72) 


0.09 


S 


39 (Invention) 


Scaly 


U* (2.16) 


o.oa 


S 


40 (Comparison) 


Scaly 


Lr (4.32} 


0.20 


s 


TABLE W 


( Senas using gelatin in the first and second oroteetiva laya^ 


Sample No. 


Shape of Organic 
Acid Stiver 


Alkali Ion (mmol/m 2 ) 


Storage Stability of 
Coated Bulk Product 


Silver Tone 
Difference 


41 (Comparison) 


Acicuiar 




0.47 


L 


42 (Comparison) 


Acicuiar 


Na* (0.12) 


0.45 


L 


43 (Comparison) 


Acicuiar 


Hsr (0.82) 


Q.32 


L 


44 (Comparison) 


Acicuiar 


Na*f1.64) 


0.42 


L 


45 (Comparison) I 


Acicuiar 


Na+ (5.22) 


0.52 


L 


46 (Comparison) 


Scaiy 




0.14 


L 


47 (Invention) 


Scaiy 


Na* (0,12) 


o.oa 


M 


46 (Invention) 


Scaiy 


Na* (0.82) 


0.05 


S 


49 (Invention) 


Scaiy 


Na*(1.G4) 


0.09 


S 


50 (Comparison) 


Scary 


Na* (5.22) 


0,13 


s 
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iXr^ reSU ' t5 * Tabte5 M - ^ *" 3 ' M and th9 eff * Ct of *» ? rssent invsnti °n fe apparent Sample 
according to the present invention are excellent in photographic properties. 



EXAMPLE 1-2 



!S D 1 nS 8 ^ ere Prepar9 ?, in ths s * me manner 33 in ^P ,e »" 1 W that SBR latex csad in emulsion layers 
vvas not purified. The same results as in Example M were obtained. 



EXAMPLE 1-3 



[0204] Samples we* prepared in the same manner ^ {n ^ [& feouilibrium 

=:ss was ,ess ,han 2 wrth bo,h U51 and U1> stown babw z ^ 

(0205J The same results as in Example 1-1 ware obtained. 



Synthesis of Lb1 



20 



^ I TrtrT 4 ? 0, A SUrfactart ( Sandst BL - ^fact^ed by Sanyo K asei Co.. Ltd.), and ! 2 0 S 
^1?, 1 "* WaS ^ for 1 h0Ur in * ni,rosen «""«Phw. Thereafter. 54 g of 2-ethy hexyl JZe was 
added to the rsaaion mixture and the temperature was raised to 70°C Then 20 o of a ^TTI 



Synthesis of L d 



was added to the ^Tn^ ^^T ^ hour m a mtrogen atmosphere. Thereafter. 70 g of ethyl aeryiate 
pemaJSS^^^XJS^TT^ Wasra,5 ! d < t0 S0PC - Then ' 20 9 ='^wi% aqu e 0US potassium 
Ire of t he rS>™S w' T * , 9 COn0nUed for 10 h0Urs - Aftar was «"W"*. temper- 

^JSSt fc S;"^'* ^ ^ latax was ob,ained - 1 N a « ueous 



[0209] 

Equiiib 

40 EXAMPLE U 



EXAMPLE 11-1 

Preparation of Silver Halide Grains 1 

159 ml) and solution b1 £* "^ti B * -- a, ^L ^ " ,C,5l, • eflfc ««' -» h — i«r lo m«i<«> 

The entire amount of Jtafcn J wa^dad ,n 1 9d T *** " make 200 mI > we * P"* 3 "" 1 

method with maltabinq X aTeTo^M ™ t", f ° V9S59 ' * 3 ftew ra,a * * OTrtralte <* jet 
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mol per mol of the silver, diluted with distilled water to reach the final volume ol 2 times of solution bl i e 400 ml) 
were prepared. The entire amount of solution a2 was added to the reaction vessel at a constant flow rate by a controlled 
double let method with maintaining pAg at 8.1 over 10 minutes (solution b2 was added by a controlled double jet 
method). Then, 50 ml of a 0.5 wt% methanol solution of 2.mercapto^methylbenzimidazole was added further pAg 
was lowered to 7.5 with silver nitrate, P H was adjusted with 1 N sulfuric acid to 3.8, and stirring was stopped' The 
reac»on solution iwas subjected to precipitation, desalting andwashingprocesses^Sgofdeionizedgelatinwas added 
and then 1. N sod.um hydroxide was added to adjust P H to 6.0 and pAg to 8.2, thereby a silver halide dispersion was 



S ? e T^J" ,h8 ,hus -P re P areti £ilver ^lide emulsion ware pure silver bromide grains having an average 
«ent-sphere , diameter of 0.031 u m and equivalent-sphere diameter variation coefficient of 11%. Grain size was 

S TZT" " f Eb ° VS erT,UlSi ° n m rai59d ,0 45 ' C wiBl S,irrin 9' ,h8ri 5 ml of a °-5 >*% methanol 
addlll? ^ ^'""f my '? elamina 8nd 5 01 a 3 ' 5 methano1 50 "* io " * Phsnoxyethanoi were 
TU T aft9r ' 3X1 ° m °' pSr m< " * the *« r °<^m ben 2Sn9 thio 5 ulfon a te wasadded. Further 

Of 5X10-3 "'f fir? 0 " ° f T** SenS ' fein9 ** 1 ( ™ aqUS0US 98la,i0 SO,,,tion > «" added in »" 

was added and the reaction solution was subjected to ripening for SO minutes. Immediately before completion of rip- 

This LTt tT P ' S ' Ver ' W9rS added 10 thB reac,ion so,tui<,n - The temperature was lowered to 32>C 

Thus, silver halide grains 1 were prepared. 



Preparation of Sitver Halide Grains 3 



45 



So 



™lf ^ qU9 ° UE 1071 059 ml) C ° maininS 18 6 9 a 5ilver niIra,e and 0 9 9 * wwioniun, nitrate and an 
Xionbva^ 

~ . J f , controllad *"' bte 1^ "Wthod over 10 minweswith maintaining pAg at 7.7. Subsequently 476 ml of ^ 
^ulnh ! !T he * achloroi ' toe and 1 """liter Of potassium bromide were added to theZgo nl 

6-methyM .S^-tetraazamdene was added thereto. pH was lowered and the reaction solution was subiected to Z 
Ration i predion, and desalted Then, 0.1 g of phenoxyethanol was added to adjust pH "0T9 S oto to 8 T 
Si. ^ ° f 5ilVSr i0d ° bromide 9rains was •^iTtomB^^^^S 9 ^ 

ab™ si^^ , °' ,,nC ^' 27X10 ' 4 m °' °' ' hi0CyaniC aCid ' * aeh P« ™' * the silvor . were ad™ "he 

ofrxi*mo^ir san fr^ 

of 1 xio* mol and 2-mercapto-^methytoensimidazole in an amount of 5x10-* mol were added thereto an^hTn Z 
solut.cn was quenched to 30-C, thereby silver halide emulsion 2 was obtained. 

Preparatio n of Scaly Fatty Acid Silver Salt 

fsll m (fi? S S) (manuf8C,ured * Henkel Co., trade name : Edenor C22-85R). 423 ml of dislilled water 
-ublttin , T? T°" O0MaininS 5 N Na0H > and 120 ml ° f tert ^nol ^re mixed and thSS»2 

ma™JatTc a ™ a ? Ue ° US ' Ut '° n C ° nteining 4 °' 4 9 0f SilVor nitra,e * H 4 '°) was f«P"«l ^ 

30™twec^ 

entire = „ reaCt,0n VeSSe1, lhe en,ire amoun * of ,he s ° di ^ behenate solution and the 

K ?£LT££ S - mratS 5OlU,i0n W9re addSd t0 ,he rsac,bn V8ssel * a flow rate £ r 5 

^^^S^^^ M ^;'^ peai ^' in SU=h 3 man "«r that only the aqueous silver nirrate solution 
" e 7 h m r tSS and2 ° S9C ° ndS aftertn ^^ - «" «*«-« of the aqueous siZ 
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?tr il * e ™. apanu " > «4mM so that the solution temperature at the outlet otthe addition nozzle 
Ihii^ Z „ * P ' P,n9 01 ^ add '"° n System of the a " ue0U5 silvsr nitrat * "Won was warmed by etoS 
fl 8 ° U,er Plpa ° f the double *»• Tne PO-ten.-wh.™ the sodium behenate S0 ™ d & 

[0218] /"e^eofthsobtamedsilverbeh^^ m ■ „ 

alver behenate particles were scaly «y«* having a = 0,1 W b = 0 4 1 and^O ™ „? P ! ^'"^ 
wefficient of thsaversgsequivatent-sp^re diameter 0 ft 5 r ~ dc = <>-eH'n, on average, and variation 

Preparation of Acici/f ar Fatty Acid Silver Salt (comparison) 

thermooverSSminutesandtham^w^ ^ TT* ^""^ C ° mainins 1 N Na0H Was addad 

minutes to Wthe tempest Ta£c Th! T 'f"^ ^ *• Soll " ion was allow » d to **« *>r 20 

■*h water umilm/j^ 

amount corresponding to 1 00 q of dried JmJ^J^t I 3> added W ,he W9t eate of the 

in a homcmixer. 9 d Q °™ n '° make ths em,re amount 3fl 5 9. than preliminarily disperse 

* Pressure of ths dispaL wa 3 T£^^^^^ * ^ ^ lntematiQnal C <"P>- 

bahenate partictes contained inKs-obtS SSL L H b8hWB * diSp6rSi ° n B Was obtained - Sil ^ 
Mm. b - 0.04 M n. and c = Q fl .behenate djsp«,on were acicular parvicles naving a „ ao4 

SizerX (manured ^ 

changers respeet^ly before and after ZnTra«1nn S °" " P6riomBd by installin 9 coited ns » 

« ^sting ,he ,emp era , ure of the co^ mVdTm ^ ^ ^ ^ ^ ,8fnperatu ' e of * 

Preparat ion of 25 wt% Di sosrsin n nf ^ 

ooghly miwd to mate a Lry ^cf n, a bSKXT? ^ (manUfactl "* d by K "™^ Co., Ltd.,. and thor- 
with the abstained suZ aT2£2 I 9 *" " °' S mm were adcted to « w—' 

Ltd.) for 5 hours, ^SSS^SS Sul^T ''^ , G ^ ™«*«<"°* by Imax Co.. 

. '--'"-.hu^redJin^r 

PSeSSlon Of 10 wt% Methannl .^..i,. . ( „. rintn rj ^^| 

[0224] Ten (1 0) grams of 3-m9rcapto-4- B hanvl-5-hent>/l 15^^,1 ^ \ . 

pnenyhb neptyl-1 ,2,4-tnazole was dissolved in 90 g of methanol. 

15 Preparation of gQ wt% Dispersion n f M areanlo Com pn „nH 
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aslurry Zirconiabeads (800g) having an average diameter of 0.5 mm were addedtoa vessel with the ^ ov ^^ 
slu TJ^SJto * ftp«er (1/4 G sand grinder mill, manufactured by Imex Co., Ltd.) 10 ta^rg 
the Ipersionof the mercapro compound was obtained. The parties of the mereapto compound contained In the 
thus-obtained mereapto compound dispersion had an average particle diameter of 0.67 >*m. 

Preparation of 30 wt% Dispersion of Organ ic Potvhaiogen Compound 

[02251 Water (224 g) was added to 44 g of thbromomethylphenylsulf one, 44 g tribromomethylsulfonyU-pheny^^ri- 
decyi-1 2,4-triazole,6 g of tribromomethyW.(2.4.6-tnmeth y ^heny tS ulfonyl)phenylsulfone 0.8 gof ^mtntsopropyl- 
IninttVn^ulWnal and 48 g of a 20 wt % aqueous solution of modified polyvinyl alcohol Pova! MP203 (marun^ 

of 0.5 1 were added to a vessel with the above-obtained slurry and dispersed with a dispenser (1/4 G sand grinder 
mill, manufactured by Imex Co. T Ltd.) for 5 hours, thereby a dispersion ol the organic poiyhabgen compound was 
obtained. The particles of the organic polyhalogen compound contained in the thus^btained pol/halogen compound 
dispersion had an average particle diameter of 0.74 um. 

Preparation of 10 wt% Methanol Solution ol Phtha fazine Compound 

[0227] 6 Jsopropylphthalazine (1 0 g) was dissolved in 90 g of methanol and used. 

Preparation of 20 wr% Dispersion of Pigment 

[0228] Water (250 g) was added to 64 g of C.I. Pigment Blue 60 and 6.4 g of Demote N (manufactured by Kao 
Corporation), and thoroughly mixed to make a slurry. Zirconia beads (800 g) having an average diameter of 0.5 mm 
25 were added to a vessel with the above-obtained slurry and dispersed with a disperser { U4 G sand gr.nder mill, man- 
Ufaciured by Imex Co. T Ltd.) for 25 hours, thereby the dispersion of the pigment was ootairted. The particles of the 
pigment contained in the thus-obtained pigment dispersion had an average particle diameter of 0.21 urn. 

Preparation of 40 wt% S3R Latex 

f0229J S8R Latex purified by ultrafiltration was obtained as follows. 

[0230] SBR latex shown below was diluted with distilled waterto 1 0 times, and purified by module FS03-FC-rll Y03A1 
for ultrafiltration purification (Daisen Membrane System Co., Ltd.) until the ionie conductivity became 1.5 mS/em. The 
concentration of the latex at this time was 40 wt%. 

35 

SBR Latex 
[0231] 

40 Latex of -St (6S)-Bu (29)-AA (3)- 

Equilibrium moisture content at 25°C 60% RH: 0.6 wt% 
Average particle size: 0.1 ^im 
Concentration: 45 wr% 
Ionic conductivity; 4.2 mS/cm 

45 ionic conductivity was measured using a eonductometer CM-30S (manufactured by Toa Denpa Kogyo Co., Ltd.), 

and starting solution of the latex (40 wl%) was measured at 25°C. 
pH: 6.2 

Preparation of Coating Solution for Emulsion Layer (pho tosensitive layer) . 

[0232] The above-obtained 20 wt% dispersion of pigment (1 .1 g), 1 03 g of organic acid silver dispersion, 5 g of the 
20 wt% aqueous solution of modified polyvinyl alcohol MP-203 (manufactured by Kuraray Co., Ltd.). 25 g of the above- 
prepared 25 wt% reducing agent dispersion. 11 .5 g of the 30 wt% dispersion of organic polyhalogen compound, 3.1 g 
Of the 20 wt% dispersion of mereapto compound. 106 g of the 40 wt% SBR latex purified by ultrafiltration, and & mi of 
55 the 10 wt% solution of phthalazine compound were mixed, thereby an organic acid silver-containing solution was 
obtained. Silver halide grain emulsion 1 (5 g) and silver halide emulsion 2 (5 g) had been thoroughly mixed, stirred for 
20 minutes, 1 0 mi of distilled water had been added thereto, and mixed with the foregoing organic acidsilver^frtaimng 
solution immediately before coating with a stack mixer to thereby prepare an emulsion layer coating solution, This 
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coating solution was fad to a coating die as it was in a coating silver amount of 1 .4 g/m 2 . 

[0233] The above emulsion layer coating solution was revealed to have viscosity of 65 (mPa-s) at 40°C (No 1 rotor) 

measured by Model B viscometer (manufactured by Tokyo Keiki Co., Ltd.). 

[0234] The viscosity of the coating solution measured by RFS Fluid Spectrometer (manufactured by Rheometrics 
* Far East Co.) at 25'C was 1 ,500, 220, 70, 40, 20 (mPas) at shear rate of 0.1 , 1 , 10, 1 00. 1 ,000 (1/sec), respectively. ' 

Preparation of Interlayer Coating Solution of emulsion Surface 

[0235] To 772 g of polyvinyl alcohol PVA-205 (manufactured by Kuraray Co., Ltd.), 0.5 g of the 20 wt% dispersion 
of pigment, and 226 g of a 27.5 «ttt solution ol latex of methyl methacrylate&tyrene/a-ethylhexyl aery latemydroxyethyl 
metnacryiate/acrylic acid copolymer (copolymerization weight ratio ; 59/9/26/5/1 ) was added 2 ml of a 5 «rt% aqueous 
solution of Aerosol OT (manufactured by American Cyanamicte Co.) to make an imeriayer coating solution which was 
coated in a coating amount of 10 ml/m 2 . 
^ [0236] The viscosity of the coating solution was 21 (mfV.) at 40°C (No. 1 rotor) measured by Modal 8 viscometer. 

Preparation of First Protecti ve Layer Coating Solution of Emulsion Surface 

!h 2 ln J?!! S9iatin (8 °. 9) dfSSOlVed W3ter - anCt 6 9 ° f 8 X0 ™ 9 asent < ahow ' in Tabtes »- 1 »-2) 0 3 8 of 
he 20 wt% dfcpersion of pgment, 28 ml of 1 N sulfuric acid, and 5 ml of a 5 wt% aqueous solution of Aerosol OT 

Loum 3 30 ^ C ° a ' in9 S °' U,, ' 0n 01 emUlSi ° n SUrfaC8 w 0fa,ained ' Which was »«« in * «S! 

1° TLP", t C ° Si,y ? COatin9 S ° IUti0n was 1 7 (mPa ' s > a 40,0 < N<> ' 1 rator > measi "*d by Model B viscometer 
^ A coating solution ,n which polyvinyl alcohol was used in place of gelatin was prepared. 

Preparation of Seco nd Protective Layer Coating Solution of Emulsion Surface 

(0238] Inert gelatin (100 g) was dissolved in water, and 0.2 g of the 20 wt% dispersion of pigment 20 ml of a S wt«/ 
^Z^ 25 3 ° f P ° V, " 8,hyl me "«* ^e particles (averags particle size- 4 ol) 44 53 
2.000 fl. thereby a second protective , ayer coating solution was obtained, which was coated in coating Zou™t 

* S J^*? T B COa<in9 S0 ' U,i0n Was 9 {mPa ' s > at 40 ° C ( No - 1 ™ or > ™«°red by Model 8 viscometer 
Preparation of PET Support 

M HamU^l ""^S" imrinSiC Vi5C0Sitl ' IV " °' 66 ( meas ^ in phenortetrachloroethane (6/4 by weioht) at 25»C) 
f?°? ng * °^' nary meth ° d USin9 Kid and glycol After the L^ned PE? W a 

in^i t? ? 9 afi " ntn ' t:knessaf,9r ^n 1 tal fixation of 175^ was obtained. 

* hen ^ ,1^ X^^,? 3 ? *T ' hs maChinB Mn ^ «*« ***** different peripheral speeds, 
men 4 o times in the transverse direction by means of a tenter. The temperatures at thai time were 11 0=C sn ri iw°r 

Sn^ 

Hn Twe e knurled Z ?m T? temperature. The chuck par, of the temer was then sift, and both edges of the 

HI- were knurled. The film was rolled at 4 kg/cm*, thereby a roll of film having a thickness of 1 75 m was ootained 

30 Corona Disch arge Treatment of Support 'Surface 

SL^wfth"^^^^ 

IcLc ™,a \ . C ° r0na ,raal ' na appara,us model 6KVA manufactured by Pilfer Co From the reading of 
electnc currant/voltage, treatment applied to the support at that time was revealed to be 0 375 W aZ^t^I. 

i q .rr frs * me ^ 



43 



EP 1 014 ITS A1 

Preparation of Undercoatad Support 
(1) Undarcoating 

f, -1 ) Underrating Taver Coating 



[0244] 



Prescription (1) (first layer) t _____ _ 




Butadiene/styrene copolymer latex (solid content; 43 wt%, weight ra*o of butad ( ene/styrene. 32/oo) 
8 wt% aqueous solution of sodium 2,4-dichioro^-hydroxy-s^triazine 
1 wt% aqueous solution of sodium [an ry I -benzenes ulfonate 

Dis lilted water ^ _____ 


13 ml 
7 ml 
1.6 ml 
SO mi 



Prescription (2) (second layer on the photosensitive layer side) 




Gelatin 

20 wt% dispersion of pig merit 

Methyl cellulose (Metoiose SM15, substitution degree: 1.79 10 1.83) 
Acetic acid (concentration: 99 wt%) 
Distilled water 


0.9 g 

ig 

0.1 g 
0.02 ml 
9B mi 



Prescription (3) (second layer on the back surface side)^ 



SnO_/Sb {9/1 by weight, average panicle 

size: 0.25 ^m) 

Gelatin 

Sodium dodecylbenzenesuifonate 
Sodium dihexykx-sulfosuccinato 



1 QO rng/m 2 

77 rng/m 2 
1 mg/m^ 
4 mg/m 2 



Preparation of Undercoatad Support 

[02451 Both surfaces of the above-pre pared biaxialty stretched polyethylene te rep hthalate support having afilm thick- 
ness of 175 nm were subjected to corona discharge treatment, then the above underrating solution prestation (1) 
was coated by means of a wire bar in a wet coating amount of 6 ml/m* (per one surface side) and dried at 1 B0°C for 
5 minutes. Subsequently, one surface (photosensitive layer side) was subjected to corona discharge treatment then 
the above underrating solution prescription (2) was coated by means of a wire bar in a wet coattng amount of 9 ml/ 
m^and dried at 1 8G"C for 5 minutes. The back surface was coated with underrating solution prescripts (3) by means 
of a wire bar in a wet coating amount of 5 ml/m* and dried at 1 S0 D C for 6 minutes. Thus, the underrated support was 
prepared. 

Preparation of Back Coating Solution 

Preparation of Solid Fine Panicle Dispersion Solution (a) of Base Precursor 

[0246] A base precursor compound 11 shown below (64 g). 28 g of a diphenylsulfone compound 12 shown below, 
and 10 g of surfactant Demol N (manufactured by Kao Corporation) were mixed with 220 mi of distilled water. The 
mixed solution was dispersed using beads in a sand mill (1/4 Gallon sand grinder mill, manufactured by Imex Co., 
Ltd.), thereby a solid fine particle co-dispereion solution (a) of the base precursor compound and the dphenylsulfone 
compound having an average particle size of 0.2 u.m was obtained. 

Preparation of Solid Fine Particle Dispersion Solution of Dye 

[0247] Cyanine dye compound 1 3 shown below (9-fi g) and 5.S g of sodium p-alky!benzenesulfonate were mixed 
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with 305 ml of drilled water. The mixed solution was dispersed using beads in a sand mill (1 W QJton. »^ 

mil! manufactured by Ime* Co.. Ltd.). thereby a solid fine particle disperse soiuton of the dye havng an average 

particle si2e ol 0.2 ftm was obtainad. 

Preparation of Antihalation Laver Coating Solution 

r02481 PVA-217 (17 g) 9.S g of polyacrylamide. 70 g of the above solid fine particle dispersion solution (a) of the 
Lcur^ g J the a£ve so.tf fine particle dispersion solution of the dye, 1.5 g of polymethy. methacrylate 
£;™es (averse particle size : 6.5 urn), 2.2 g of sodium polyethylenesuifonata, 0.2 g of a colonng dye compound 
1 4, and S44 ml of H 2 0 were mixed. Thus, an antihalation layer coating solution was prepared. 

Preparation of Back Surface Protective L «yar Coating Solution 

[0248] To a reaction vessel maintained at 40»C were added and mixed 50 g of PVA-11 7. 0.2 g of sodium polysty- 
enSulfonate 2 4 g of N N'-eihyienabisfvinyl sulfone acetamide). 1 g of sodium t-octy^henoxy^ethanesu fona e, 
STg ScTmpound ?5. 32 mg of C a F l7 S0 3 K. 64 mg of C a F 17 SO 2 N(C 3 H 7 )(CH 2 CH 2 0) 4 (CH 2 ),-S0 2 Na. 8 A g 0 ■ -«yto 
"Z^l^ta* copolymer (copolymeriLtion weight ratio: 5/95). and 950 ml or H.O to prepare a back surface 
protectivG layer coating solution. 

Spectral Sensir i ^inq Dve 1 

CH3 -^""V*. O w 

3 [jC )=ch-ch=c— ch=^( n 

nC a H 17 



Kercapto Compound 1 

N N 

11 I 
CH a — (CHjJ^N^SH 





SO 



Telliixi.u*n Compound 
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Base Precursor Compound 11 
H 



C 2 H 5 — rvT 



H 

^C-NH— C 2 H 4 — NH— 
H H 



^^ so z"^3 — S0 2 CH 2 COO* j 



Compound 12 



0*0 



Cyanide Dye Compound 13 



so 



3S 



40 



H 3 C F H 3 
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Blue Dye Compound ta 



NaO a S' 



so 




Compound ] 5 




55 EBSggtion of PhotothemMBfpMr ( Photosensitive) Marfan 

Si P ^ 9,hy,ene 3 «- layer 

a mannerthatthe c^S^^^^^^^ " 8 ? coated and dried in such 

« became 0.04 g/rn* and .L PVAwa, m 1 h t - """"""M™ layer coating solution 

thereby an arLlafion |£EJ ^ le prapari, ' ~** -**" bacame 1 

chillia 9 rone, air of d^Llb eZSuTe » ^ at ™ s P heric P««» *V ™ Pa- I*. th 9 subsequent 

the coating solution w« dnUd drv^r rt wli 2 f ^ ,em P 9ralure * 12 °C was blown for 30 seconds. After 

» seconds. andth^cooied to 25-C ^^^T^^T-^^^'^' OMaX70 ' Cto ^ 
drying 20 „ s , lne averse 1^ s S^t^ 

Sviiugljgn of Silver Tone Due to Variation of Hea, a.vinp r,.^u- 

SxSre',!^ « Objected to steppe gradation 

emitting m 660 nm * ^S^" 8 *?" f " q "* ncy convofu,i °" «*"9 » semiconductor laser ■ 

vetop.ngdevtce 10 of a plate heatertype described in Fig. 1 lnJPA-11.13357fcandth.dHrei.nce 
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of silver ton© due to variation of heat development condition was evaluated visually according to the following criteria 
Tne sample was deodorized with metal mesh and an active carbon filter, 

L: Difference of silver tone due to temperature condition is large and impracticable. 
5 M: Difference of silver tone due to temperature condition is observed but in allowable range. 

S: Difference of silver tone due to temperature condition is not observed and good. 

Evaluation of Storage Stability 

'0 [0254] Difference in Dmin between the sample of the prepared photothermographic photosensitive material which 
was allowed tc stand at 35*0 70% RH for 7 days and a sample which was refrigerated for 7 days was measured. Each 
sample was subjected to stepwise gradation exposu re with a semiconductor laser emitting at 660 nm not applying high 
frequency convolution. Then, heat development was performed for 20 seconds at 1 20=0 with the same heat developing 
device 10. Difference in Dmin was expressed as the difference in measured V value of Macbeth densitometer. 

K [0255] The resuHs obtained are shown in Tables 11-1 and ll-2. In Table 11-1, samples in which gelatin is used as the 
main binder in the first and second layers are shown, and in Table lf-2, samples in which PVA is used as the main 
binder in the first and second layers are shown. 



TABLE 11-1 



20 


I 


' ■ ■ ll' \l =—*-r*r- f. j i | 

Series using gelatin in the first and second protective layers 




Sample No. 

I 


Shape of Silver 
Behenate 


Toning Agent 


Storage Stability 


Stiver Tone Difference 


2* 


101 (Comparison) 


Acicular 


Phthalic acid 


0.44 


L 




1 02 (Comparison) 


Acicular 


Ammonium phthalate 


0.41 


L 




1 03 (Comparison) 


Acicular 


Sodium phthalate 


0,40 


L 




1 04 (Comparison) 


Acicular 


Potassium phthafate 


Q.42 


L 


SO 


105 (Comparison) 


Acicular 


1*3 


0.40 


L 




10S (Comparison) 


Acicular 


1-4 


0.41 


L 




1 07 (Comparison) 


Acicular 


1-11 


0.44 


L 


25 


1 08 (Comparison) 


Scaly 


Phthalic acid 


0.12 


L 




109 (Invention) 


Scaly 


Ammonium phthalate 


0.07 


s 




110 (Invention) 


Scaly 


Sodium phthalate 


o.os 


M 




111 (Invention) 


Scaly 


Potassium phthalate 


0.08 


M 


40 


112 (Invention) 


Scaly 


Lithium phthafate 


0.07 


M 




113 (Invention) 


Scaly 


I-3 


0.07 


S 




114 (Invention) 


Scafy 


I-4 


o.oa • 


M 


45 


115 (Invention) 


Scaly 


1-11 


0.08 


M 




116 (Invention) 


Scaly 


I-6 


0.07 


M 




117 (Invention) 


Scaly 


!-22 


0.07 


S 




118 (Invention) 


Scaiy 


MS 


0,07 


c 


50 


119 (Invention) 


Scaly 


II-3 


0.07 


M 




120 (Invention) 


Scaly 


H-30 


O.OS 


M 



55 
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Series using PVA in the first and second protective layers 




Sample No. 


Shape ot Oliver 
Behenate 


Toning AQsnt 


Storage Stability 


Sitver lone Difference 


201 (Comparison) 


Acicular 


Phthalic acid 


0.39 


i 

L 


202 (Comparison) 


Acicular 


Ammonium phthalate 


0,36 




203 (Comparison) 


Acicular 


Sodium phthalate 


0.36 


1 

U 


204 (Comparison) 


Acicular 


Potassium phthalate 


0.36 


L 


205 (Comparison) 


Acicular 


I-3 


Q.35 


L 


206 (Comparison) 


Acicular 


M 


Q.36 


i 


207 (Comparison) 


Acicular 


1-11 


0.37 


L 


208 (Comparison) 


Scaly 


Phthalic acid 


0.11 


L 


209 (Invention) 


Scaly 


Ammonium phthalate 


0.06 


S 


210 (Invention) 


Scaly 


Sodium phthalate 


0.07 


M 


211 (Invention) 


Scaly 


Potassium phthalate 


0.07 


M 


212 (Invention) 


Scaly 


Lithium phthalate 


0.07 


M 


213 (Invention) 


Scaly 


I-3 


0.06 


S 


214 (Invention) 


Scaly 


[-4 


0.07 


U 


215 (Invention) 


Scaly 


(-11 


0.07 


bA 


216 (Invention) - 


Scaly 


I-6 


0.07 


M 


217 (Invention) 


Scaly 


I-22 


0.06 




218 (Invention) 


Scaly 


1-13 


0.Q6 


s 



so 



25 



SO 
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10256] From the results In Tables 11-1 and II-2, the effect of the present invention is apparent. Samples according to 
the present invention are excellent in photographic properties. 



4Q 



EXAMPLE tl-2 

[0257] Samples were prepared in the same manner as in Examples 11-1 . except that the content of stearic acid was 
varied (shown in Table H-3) when scaly organic acid sliver was prepared, and evaluated in the same manner as in 
Example (1-1. The results obtained are shown in Table II-3. in any sample, PVA was used as the mam binder rn the 
first and second protective layers. 



TABLE H-3 



Series using PVA in the first and second protective layers 


Sample No. 


Content of Sitver 
Behenate (mol%) 
(remaining is silver 
stearate) 


Toning Agent 


Storage Stability 


Silver Tons Difference 


301 (Comparison) 


100 


Phthalic acid 


0.11 


L 


302 (Invention) 


100 


Ammonium phthalate 


0.06 


S 


303 (Invention) 


100 


Sodium phthalate 


0.07 


M 


304 (Invention) 


100 


I-3 


0.08 


S 


305 (Invention) 


. 100 


1-11 


o.oe 


M 



50 



50 
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TABLE tl-3 (continued) 



Series using PVA in the first and second protective layers 



1 Sample No. 

! 


Content of Silver 
Behenate (moi%) 
(remaining is stiver, 
stearate) 


Toning Agent 


Storage Stability 


Silver Ton© Difference 


300 (Comparison) 


95 


Phthalic acid 


0.12 


L 


307 (Invention) 


95 


Ammonium phthalate 


0.07 


S 


308 (Invention) 


95 


Sodium phthalate 


o.oe 


M 


309 (Invention) 


95 


1-3 


0.07 


S 


310 (Invention) 


95 


1-11 


0.07 


M 


311 (Comparison) 


85 


Phthalic acid 


0.26 


S 


312 (Invention) 


as 


Ammonium phthalate 


0.20 


s 


313 (Invention) 


as 


Sodium phthalate 


0.22 


s 


314 (Invention) 


85. 


(-3 


0.20 


s 


315 (Invention) 


85 


1-11 


0.20 


s 


31 0 (Comparison) 


75 


Phthalic acid 


Q.3S 


s 


317 (Invention) 


75 


Ammonium phthalate 


0.32 


s 


318 (Invention) 


75 


Sodium phthalate 


0.31 


s 


319 (Invention) 


75 


I-3 


0.31 


s 


320 (invention) 


75 




0.31 


s 



30 



35 



behenate^ 5 ****** * improved b * defeasing the content of silver 

EXAMPLE II-3 

IS f W6re pre ? ared in thS Samfl mannar 38 in ^P's* »-1 *"d [|-2 except thai SBR latex used in 
emulsion layers was not purified. 

[0260] The same results as in Examples 11-1 and II-2 were obtained. 
EXAMPLE II-4 

[0261] Samples were prepared in the same manner as in Example li-1 except that latexes Lbl and Lc1 (equilibrium 
moisture content at 25-C 60% RH was less than 2 wt% with both Lb1 and Lc1) shown bebw were used in place of 
i>bR latex used in emulsion layers. 

[0262] The same results as in Example II-1 were obtained. 
Synthesis of Lbl 



4S 
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S J J IT m " 9 ° f 3 SUrfaCtant (Sand6t BU ™™*«ured by Sanyo Kasei Co., Ltd), and 6 g of acrylic 
tdl«Z ° 0r i* m W3S 5tmd for 1 h ° Ur fn S nftr °" n atfnos Pnere. Thereafter, 54 g of 2-ethylhexyl acrylate was 
SS^hT ^ m, w7! T d temperatlJre was ra ** d to 70 ° C - Th ^- 20 g of a 5 wt% aqueous ammonium 
mZ ! f ! d ^ eret ° St,rr ' nS ^ COntinued for 1 0 hour£ - Afl9r was f ^hed, the temper- 

fm rea ^" V9ssei w * s lowered * temperature, thereby a styra ne-acryi latex was obtained. 1 N aqueous 
ammonia was added to this latex to adjust pH to 7.5. 

Pn^w, THU5 ' U1 haVfnS 30 aVera9S partide diarnetar of 95 nm and eventration of 42 wt% was obtained 
fcquilknurn moisture content of the polymer at 25 a C 60% RH was 07 wt%. 
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Synthesis of Lc1 

rr> 9 «*i «m n * ala-s autoclave fi^M-VIOOO. manufactured by Taiatsu Glass Kogyo Co. ; Ltd.) were put 1 26 g of methyl 
ES^'S? SSSiJr. l» g of a surfactant (Sandet BL, "^^^^^£2 
* 4 B of Xiic acid, and the content was stirred for 1 hour in a .■-^"^J^^'SSi^SlS^^ 

was added to the reaction mixture and the temperature was raised to 60°C. Then, 20 g of a 5 ^ , * a ? UB0U ^^'"7 
^uKate solution was added thereto and stirring was continued for 10 hours. After st.rr.ng was fished the temper- 
aJTe ott^ SoT^essel was lowered to room temperature, thereby an aery! latex wa 6 obtained. 1 N aqueous 

ammonia was added to ihis latex to adjust pH to 7.5- „u+ = : rt «w 
« S Thus latex U1 having an average particle diameter of 101 nm and concentrate of 44 wt* was obtameri. 
Equilibrium moisture content of the polymer at 25*C 60% RH was 0.7 wt%. 

EXAMPLE II-5 

rs {0267] Sampleswerepreparedin.hesamemannarasinExamp^^ 

was deluded The obtained samples were heated to 1 00>C or more wrth a thermosenstive type thermal head (max 
imum temperature: 230-C). The same results as in Examples 11-1 to II-4 were obtained. 

EFFECT OF THE INVENTION 

10266] According to the method of the present invention, the storage stability of a coated bulk product andsilver tone 
can be improved. 

ss Claims 

1. An Image-recording material which has at least on one surtace side of a support a Ihermosensitive raiding 
elementcontainmg a scaly organicacid silver salt, a reducing agentfora silver ion, andab.nder. < ,r aphotreens.tve 
recording Hem** containing a scaly organic acid silversatt, a reducing ^^"'^^P*^ 

30 haiide and a binder, wherein the NH 4 « content of all the layers on the surface side of the support whichhas the 

.hermosensrtive orphotosensitive recording element is from 0.06 to 3.4 mmol as the coating amount per n* of the 
support. 

2. The material as claimed in claim 1 , wherein the NH S * content is from 0.55 to 2.6 mmol as the coating amount per 
35 m £ of the support. 

3. The material as claimed in claim 1 or 2. wherein the alkali metal ion content of all the layers on the surface side 
of the support which has the thermopositive orphotosensitive recording element a from 0.05 to 3.6 mmol as the 
coating amount per m 2 of the support. 

40 

4. The material as claimed in claim 3. Wherein the alkali metal ion content is from 0.59 to 3.0 mmol as the coating 
amount per rn 2 of the support. 

5. The material as claimed in claim 3 or 4, wherein said alkali metal ion is Li*, Na\ or K*. 

$. The material as claimed in any of claims 3 to 5, wherein the ratio of the contents of said alkali metal ion and HHf 
is in molar ratio of (NH 4 *)/(afcafi metal ion) of from 0.01 to 30. 



50 



7. The material as claimed in any of claims 3 to 5, wherein the ratio of (NH 4 -)/(aBcali metal ion) is from 0-1 to 20. 

a. The maierial as claimed in any of claims 3 to 5, wherein the ratio of (NH^)/(alkali metal ion) is from 0.5 to 5- 

9. The material as claimed in any claims 1 to 8. wherein the layer containing a scaly organic acid silver safi further 
contains a phthalic acid compound represented by formula (I): 
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(I) 



a? 



JO 



n« rS ' n | R u- Rs R< eaCh rapra59nte a Mrogsn atom or a monovalent substituent; L and L2 each repre- 

^r" 9 r UP: ? 1 ° 2 ^ repreSeWS ° ° r 1 ; M repreSSn,s a **» " ■ ~onZ k 

represents avalency of M . and whan M represents a hydrogen atom, k repressnte 1 , provided that when M rep- 
resents , hydrogen atom and n, and n 2 each presents Q, not all R„ R a , R 3 and R , re P preS9nt a ^1 atom. 

^IT*' 35 °' aimSd in anV 0< C ' aimS 1 t0 11 ' wh9rein lhe la * er containi "9 the scary organic acid silver salt is 

2%byC 9 ntoZ 3y9r ^^ 

13- The materials claimed in any of claims to 12. wherein the material contains a photosensitive recordinc, element. 

14 " SiZSL"*^ 1 ^. 1 \" h " iB the materia, tes *° 0r mor9 ""rtta-on-J layers inching said 
S!^l3 a S^^ 0n,,W,,,m ' SUrtaCe ° ,,he su PP° rt0 "whi=h saidphotcsensi.™ recording 
element z provrdea and these two or more constitutional layers are simultaneously coated. 
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